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Mpeancnosue

Lienn, oCHOBHble NPUHLMMbI 1 OCHOBHOW MOPSAAO0K NPOBeAeHUss paboT N0 MeXrocyAapCTBEHHON CTaH-
napTtmnsaunu yctaHosneHsl TOCT 1.0-92 «MexrocyfapcTBeHHas cuctema craHgaptusanmm. OCHOBHbIE MO-
noxeHua» n FOCT 1.2-2009 «MexrocygapcTBeHHas cuctema crtaHgaptusauuun. CtaHgapTbl Mexrocyaap-
CTBEHHblE. NpaBuaa 1 pekoMeHAauuy Mo MexXrocyapCTBEHHOW cTaHgapTusauuv. Mopsgok paspaboTku,

NPUHATNA, NPUMEHEHUA, 0BGHOBNEHUS U OTMEHbI»

CBeggeHusi 0 cTaHAdapTe

1 PABPABOTAH O6wwecTBOM C OrpaHUYeHHO! OTBETCTBEHHOCTbI «V/IHXUHUPUHIOBBIA LeHTp EMK»
{000 «WL| EMK»)

2 BHECEH MexrocynapCTBeHHbIM TEXHUYECKUM KOMUTETOM Mo cTaHgapTusaunn MTK 307 «Mogwmun-
HUKWN KauyeHusa»

3 MPUHAT MexrocyaapCTBEHHbIM COBETOM MO CTaHAapTusauuu, MeTposiorMm u ceptudukauumn no
nepenucke (MPOTOKoN OT 27 ceHTsA6ps 2013 r. N 59-1M)

3a NnpuHATHME CTaH4apTa NporosiocoBasin:

KpaTkoe HaumeHoBaHuWe cTpaHbl No Kop cTpaHbl no MK CokpalleHHOoe HauMeHOoBaHWe HauWoHanbHOro
MK |[MCO 31BB>004-97 (MCO 3166)004-97 opraHa no ctaHgapTusauuun
ApmeHus AM MwuHakoHOMUKN Pecnybnvkun ApmeHuns
Benapycb BY FocctaHpapT Pecny6nvku benapycb
Kuprusumsa KG KbiprblactaHgapt
Monpgosa MD Monpgosa-CtaHgapt
Poccus RU Pocctangapt
Y36ekucrtaH uz Y3ctaHgapT
4 HacToAwwmidi ctaHgapT MoaMdMUMPOBaH MO OTHOLIEHWIO K MeXAyHapoAHOMY CcTaHAapTy

281:2007 Rolling bearings — Dynamic load ratings and rating life (MogwunnHukn kaveHuns. AuHamuyeckasn
rPy30MoAbEMHOCTb Y HOMUHA/bHBLIA pecypc) NyTem BHECEHUS AOMOSHUTESNbHbLIX MOMNOXEeHWUW. [ononHu-
TeflbHble NONOXeHUsi npuBeAeHsbl B 5.1.2.1 1 5.2.2.1 1 3ak1t04eHbl B paMK1 U3 TOHKUX NHUIA. PasbacHeHue
MPUYUH NX BHECEHUA NPUBEAEHO B MpUMeYaHun K TekcTy. JJononHUTeNbHble 3HAUYEHUs nokasartenei BHece-
Hbl B Tab6nuuy 3 v BblAeNeHbl NONYXUPHBIM KypcMBOM. [lONONHWUTENbHbIE 3HAYEHUS NokKasaTtenei AaHbl AN
Yr/10B KOHTaKTa, KOTopble Haubonee LUMPOKO NPUMEHSIITCA B KOHCTPYKLMAX pagnasibHO-yMOpPHbIX LIapuko-
BbIX MOALLMMHUKOB, KOTOPblE NPOU3BOAAT CTpaHbl CHI. CpaBHeHMe CTPYKTYpbl MeXAyHapoAHOro crtaHgapTta
CO CTPYKTYpOW HacTosiero craHgapra npueBefeHo B NpuaoxeHuu [l. Pa3bsACHeHMe NpUuYnH U3MeHeHus
CTPYKTYpbl MPUBELEHO B NPUMEYaHUAX B NpUoxeHunu [.

MexayHapoaHblii cTaHaapT paspaboTaH nogkomutetom ISO/TC4/SC8 «[lpy3onogbeMHOCTb U pe-
CypCc» TEeXHWYEeCKoro KomuTeTa no craHgapTusaumm ISO/TC4 «[MoAWUNHYKA KaveHus» MexayHapoaHol
opraHusauuu no ctaHgaptusaumm (ISO).

MepeBog c aHrIMACKOro A3bika (en).

OdhmumanbHble 3K3EMNASAPbI MEXAYHAapOAHOro cTaHAapTa, Ha OCHOBE KOTOPOro paspaboTaH HacTos-
L MIA MEXToCyAapCTBEHHbI CTaHAapT, N MeXAyHapoHbIX AOKYMEHTOB, Ha KOTOPble AaHbl CCbINIKM, UMEITCA
B PefilepasibHOM areHTCTBE M0 TEXHUYECKOMY PErysiupoBaHunio 1 METPOJIOTUN.

CcbINiK/ Ha MexXayHapo/Hble CTaHAapThl, KOTOPbIE MPUHATLI B KAYeCTBE MEXroCyAapCTBEHHbIX CTaH-
[apToB. 3aMeHeHbl B pasfienie «HopMaTuBHbIE CCbI/IKM» U TEKCTE cTaHfapTa CCblIKaMU Ha COOTBETCTBYIO-
e MOANMULNPOBAHHbIE MEXIOCyAapCTBEHHbIe CTaHAAaPTbI.

CcbIfIKN Ha MeXAyHapoAHble CTaHAapTbl, KOTOPble HEe MPUHATLI B KAYeCTBE MEeXroCyAapCTBEHHbIX
CTaHfapTOoB, 3aMeHeHbl B pa3gesie «<HopmaTuBHbIE CCbIIKU» U TEKCTe cTaHfapTa CCbl/IkaMy Ha COOTBETCT-
BYIOLLME MEXrocyapCTBEHHblEe CTaH4apThl.

WNHdopmaLms 0 3aMeHe CCbIJIOK C pa3bACHEHWEM NMPUYMH UX BHECEHWS NMpuBefeHa B NPUIoXeHnn I

ISO
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CTteneHb cooTBETCTBMA — MoaunduumposaHHas (MOD)

5 MNpurkasom PefepasibHOro areHTCTBa N0 TEXHUYECKOMY perysimposaHuio u MeTtposiornm ot 08 Hoabpsa
2013 r. Ne 1382-cT mexrocyaapcTBeHHbIli ctaHgapT FOCT 18855-2013 (ISO 281:2007) BBeAeH B AeiicTBME
B kauyecTBe HaluoHasnbHOro ctaHgaprta Poccwuiickoli ®egepauun ¢ 1 nona 2015 .

6 BBAMEH 'OCT 18855-94

NHopmaLuma 06 n3MeHeHnsAxX K HacToAWeMy cTaHfapTy Ny6Mkye TCa B eXerogHom nHdopmaum-
OHHOM yKa3aTerne «HaunoHasbHble CTaHAapThi», a TEKCT W3MEHEHMIA M NONPaBOK — B €XeMeCAYHOM
MHOPMaLIMOHHOM yKa3aTene «HauunoHanbHble cTaHfapTbi». B cnyyae nepecmoTpa (3aMeHbl) uim oT-
MeHbl HacTOfLWeEero craHgapTa cooTBeTCTBYyloWee yBegoMneHne 6yaeT onyb/iMKoBaHO B eXemecsau-
HOM WdOpMaUnoHHOM ykasaTene «HauunoHanbHble cTaHgapTbi». CooTBeTCTBYyWWas VHdopMaums,
yBefoM/IeHVe U TeKCTbl pa3mMeLLalnTCcs Takke B MHPOPMaLNOHHON cncTeme obLiero nonb3oBaHns — Ha
othmumanbHoMm caliTe dBAepanbiloro areHTCTBa N0 TEeXHUYEeCKOMY peryimpoBaHunio U MeTponioruv B
ceTun ViHTepHeT

© CraHgapTtuHdopm. 2014

B Poccuiickoii ®efepayun HacTosILMIA cTaHAapT He MOXET GbiTb MOSIHOCTBLIO WM YAaCTUUHO BOCMPO-
U3BefEH. TUPAXMPOBAH U PacnpoCTpaHeH B KayecTBe O(MUMaNbHOMO M3faHus 6e3 paspewenus dege-
pasibHOro areHTCTBa Mo TeXHUYECKOMY PerysiMpoBaHuio U METPOsIorn
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BeepaeHvne

YacTo 6biBaeT HepauvoHaibHO 060CHOBbIBATb NPUIOAHOCTb MOALWMMNHMKA ANA KOHKPETHbIX YC/OBWIA
NPMMEHEHNs NyTeM WCMbITAHNS A0CTATOYHOrOo Ko/AmMyecTBa NOALIUMHUKOB MPU AaHHbIX YC/10BMAX. B aTom
cnyyae pecypc, kak OH onpefeneH B 3.1, ABnseTcA nepBeillnM nokasatesieM COOTBETCTBMSA YC/IOBUAM
npumMmeHeHus. MNoaTomy pacuyeT BpemeHu 6e30TkasHOl paboTbl paccmaTpyBaeTCs Kak NnoAxoaslasn v uene-
coobpasHas 3aMeHa ucnbiTaHuid. Llenblo HacToswero ctaHgapTa ABnseTcsa co3faHne Heo6Xxo4MMON OCHOBbI
ANna pacuyeTa pecypca.

C MOMeHTa nocnefgHero ony6sivkoBaHua ctaHgapTa 6binn nprobpeTeHbl AONOHUTE bHbIE 3HAHUS O
B/ISIHAN Ha pPecypc MOALIMMNHMKA 3arpsa3HEeHW, YCNOBUIA CMasku, BHYTPEHHUX HaMpshKeHUid npu MOHTaxe,
HanpsxeHuidi oT TepmMoobpaboTkn 1 T.4. B HacTosiLemM cTaHfapTe NpeAcTaB/eH NpakTUYeckuii MeTos yyeta
B/IMAHWSA Ha pPecypc NOALWMNHMKA YC/IOBUA CMa3kM 1 3arpA3HEHNS CMa3oyHOro marepuana.

PacueTbl B COOTBETCTBMU C [aHHbIM CTaHAAPTOM He [al0T YAOB/ETBOPUTESNbHbIX pe3ynbTaToB ANns
NoALNMNHUKOB, paboTaloLlwmnx B TakMX YCNOBUAX NPUMEHEHUS MYWM C Takoi BHYTPEHHEN KOHCTpyKuuen, ko-
TOpble BbI3bIBAKOT 3HAYUTE/IbHOE YMEHbLUEHWE 30Hbl KOHTaKTa Mexfy TeflaMu KayeHus 1 fJopoxKaMu Kade-
HVsA. Tak. Hanpumep, pe3ynbTaTtbl MOAM(ULMPOBAHHOIO pacyeTa HeNPUMEHVMbI K LIApPUKOBbIM MOALINMHK-
Kam C Masom A1 BBOAA LUAPWKOB, KOTOPbI 3HAYNTENIbHO BCTyNnaeT B 30HY KOHTaKTa LIapuKhopoxXKa kade-
HWSA. KOrga B YC/IOBMAX MPUMEHEHUS Ha NOALUMMHUK AelCTBYeT oceBas Harpyska. B aTux cnyuyasx cnegyet
NMPOKOHCY/IbTUPOBATLCA Y U3rOTOBUTENEN MOALLNMHMNKOB.

KoachchmumeHTbl mMoandukauuyn pecypca no BEpOSiTHOCTM 6e30TkasHol paboTbl a, OblIM He3Hauu-
TeNbHO U3MEHEHbI 1 pacnpocTpaHeHbl 40 99.95 % BepoATHOCTU 6e30TKa3Ho paboThl.

B HacToswem cTaHgapTe BMeCTO cCbiikm Ha ISO/TR 8646 ncnonb3yetcs cebiika Ha ISO/TR 1281-1.
KOTOpPbIi 3aMeHSIeT yKa3aHHbIli OKYMEHT.
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(ISO 281:2007)

M E X T OCYAAPCT BETHH b CTAHOAPT

NoAWNNHWKN KAYEHNA

OvHamuyeckasn rpy3onofbeMHOCTb M HOMUHANLHbLIA pecypc

Rolling bearings. Dynamic load rating and rating life

[ata BBegeHns — 2015—07—01

1 O6bnacTtb NPMMEHEHUS

HacToswuii cTaHfapT ycTaHaBNMBaET MEeTO4bl pacyeTa AMHAMMWYECKON rpy30noabeMHOCTU MOALINM-
HVMKOB KauyeHusi B Ananas3oHe pa3mepoB, NPMBEAEHHbIX B COOTBETCTBYHLLMX CTaHA4apTax Ha TUMNbl U pasme-
pbl. NU3rOTOB/MIEHHbIX N3 COBPEMEHHOM, 0BbIYHO NMPUMEHSEMO 3aKasieHHOWN NOALWNMHUKOBON CTasin XOpOoLUero
KayecTBa, B YC/OBMSX XOPOLUO Ha/laXEHHOro MpPou3BOACTBA U UMEIOLMX 0ObIYHYI0 KOHCTPYKLMIO U (DOpMbI
KOHTaKTHbIX NMOBEPXHOCTEN KayeHus.

HacToswwmii 4OKYMEHT Takke ycTaHaB/MBaeT MeToAbl pacyeTa HOMWHa/IbHOTO pecypca, COOTBETCT-
Bytowiero 90 % BepoATHOCTU 6e30TKa3HO paboTbl NPV NPUMEHEHMU LUMPOKO UCMO/SIb3yeEMOro Matepuasna
XOpOLLEro kayecTsa Npu XOpoLLEeM KayecTBe M3rOTOBJIEHNS B HOPMaslbHbIX YCNI0BUAX 3Kcnayatauuu. Kpome
TOrO, HACTOSILNIA AOKYMEHT ycTaHaBIMBaeT MeToAbl pacyeTa MOAMMMLMPOBAHHOIO pecypca C y4eToM pas-
JNINYHbIX 3HAYEeHWIi BEPOATHOCTN 6e30TKa3Hol paboTbl, YC/I0BUIA CMa3ku, 3arps3HEHHOCTY CMa304HOro mare-
pvana v npegena ycTtasioCTHOM Harpy3ku NOALMNMHUKA.

BnusiHue n3Hoca, KOppO3UU U 3/1EKTPO3PO3MM HA pPecypc NoAWWNHWKA B faHHOM CTaHAapTe He pac-
cmaTpuBaeTcs.

HacTosilwmiA fOKYMEHT HE MPUMEHUM K KOHCTPYKLMSIM, Tena KauyeHns B KOTOPbIX BO3AENCTBYHOT Heno-
CpeACTBEHHO Ha MOBEPXHOCTW Basia WU KOpryca, ecnn 3T NOBEPXHOCTU He 3KBMBA/IEHTHbI BO BCEX OTHO-
LIEeHUAX A0POXKaM KavdeHusa Kosel noAlnnHuka, KoTopble OHU 3aMeHAI0T.

[ByxpsgHble paguanbHble W pagnanbHO-yNnopHble NOAWWMMHUKA W [BOWHbIE YMNOPHbIE U YMNOPHO-
pagvanbHblie NOAWNMHUKL paccMaTpyBatoT B faHHOM CTaHAapTe Kak CMMMeTpUYHbIe.

,ﬂ.OI‘IOJ‘IHVITerIbeIe orpaHn4yeHnAa B OTHOLWIEHUN OTAE IbHbIX TUNOB NOALUNMHUKOB BK/HOYEHbI B COOTBET-
CTByHOLLME pa3nensbl.

2 HopMaTUBHbIE CCbI/IKA

B HacTosuem cTaHgapTe UCMONb30BaHbl CCbIJIKU Ha CriefyloLine HopMaTBHbIE JOKYMEHTbI:

FOCT 24955-81 MNoAWNNHUKN KavyeHUs. TepMuHbI 1 onpegeneHuns

FOCT 18854-2013 TlogWUNHUKN KayeHnsa. CtaTuyeckas rpy3onofbeMHOCTb

ISO 15241:2012 MogwunnHukn kaueHnss. O6o3HavyeHne BeinYnH’

ISO/TR 1281-1:2008 MoAwmnnHukM kavyeHus. MosacHuTenbHas 3anucka K 1ISO 281 YacTtb! basosas
AMHaMuyeckas rpy3onoAbeMHOCTb U HOMUHA/bHBIA pecypc

' fDevictByeT o BBegeHusa NOCT, paspaboTaHHoro Ha ocHoBe ISO 1524! MNepeBoA cTaHgapTa nvmeetcsa B ®IryrM
«CTAHOAPTUH®OPM».
** Mepesog fokymeHTta nmeetca B Pryr «CTAHOAPTUHO®OPM».

N3paHne ocmynansbHoe
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3 TepMUHbI 1 onpeaeneHus

B HacToswem cTaHgapTe npumMmeHeHbl TepMuHbl No FTOCT 24955. a Takke cnegylowme TepMUHbI C CO-
OTBETCTBYHIOLLMMU ONpeaeeHnamu:

3.1 pecypc (life): YUncno o60poOTOB KOHKPETHOrO MOAWIMMHUKA KayeHWusi, KOTopoe OAHO U3 Kofeu noa-
LLUMMHNKa COBepLUaeT OTHOCUTE/IbHO APYroro Kosbua A0 MOSABMEHUA NepBblIX NPU3HAKOB YCTasloCTU maTte-
pvana ofHOro 13 KoseL, Unn 04HOro U3 Ten KadeHus.

MpumeuyaHue - Pecypc MOXeT 6biTb BbIPaXeH KOAMYECTBOM 4acoB paboTbl NpW MOCTOSIHHOW YacToTe
BpaLLeHNs.

3.2 BepoATHOCTb 6e30Tka3Hoi paboTsl (reliability): MpoueHTHas gona rpynnbl NPeAnosoXUTEeIbHO
WAEHTWUYHbIX MOALWMNMNHUKOB KauyeHusi, paboTaloLunx B 04MHAKOBbIX YCI0BUAX, KOTOpbIE, KakK oxuaaeTcs, foc-
TUMHYT WU NPEBLICAT ONpefeneHHbIin pecypce.

MpumeuyaHue - BepoATHOCTb 6€30TKA3HOW PaGOThl OTAE/ILHOMO MOAWMMHUKA KAYEHUSI — 3TO BEPOSITHOCTb
TOro, YTO OH JOCTUTHET UK NPeBLICUT ONpejeneHHblii pecypc.

3.3 pacueTHblit pecypc (rating life): Oxngaemoe 3HaueHMe pecypca, OCHOBAHHOE Ha AUHAMMYECKOIA
pasvanbHol rpy30noAbEMHOCTY MW AUHAMUYECKOI 0CeBO rPy30NoAbEMHOCTU.

3.4 HoMuHanbHbIN pecypc (basic rating life): PacueTHbln pecypc, cooTBeTcTByOWMin 90 % BepoAT-
HOCTM 6€e30TKa3HOW paboTbl ANA NOALUMMHUKOB, U3rOTOB/IEHHbIX U3 LUMPOKO WMCNO/Ib3yeMOro martepuana
XOPOLLEro Ka4yecTsa, Npu XOpOLUEeM KayecTBe M3rOTOBNEHUA W PaGOTAKLWMX B HOPMAJIbHBLIX YCIOBUSIX 3KC-
nayataumu.

3.5 moagudmunpoBaHHblii pecypc (modified rating life): PacuyeTHblli pecypc, MOANMULMPOBaHHbIV B
cooTBeTCcTBUM € 90 %-HOl MM Apyroil BEPOATHOCTbI0 6e30TkasHoi pa6oTbl, NpeaenoM ycTanoCTHOW Ha-
rPy3Kn MOALLMMHMKA, 0COBLIMU CBOMCTBaMM NOALWMMHMKA, 3arpA3HEHNEM CMa304yHOro martepuana wiu gpy-
MMM cneuntnyeckuMn yCrnoBUsIMU akcnayaTauum

MpumeuyaHue - TepMUH «MOAUMDULMPOBAHHBI pecypc» ABNSETCA HOBbIM B 3TOM [JOKYMEHTE U 3aMeHseT
TEPMUH «CKOPPEKTUPOBAaHHbI pacyeTHbI pecype».

3.6 guHamnyeckas paguanbHas rpysonogbemHocTb (basic dynamic radial load rating): MocTosHHaa Henoga-
BWXHas pajuanbHas Harpyska, KOTOpYH MOALIMMHUK KayeHUs TeOPETUYECKN MOXET BblAEpPXMBATb B TEYEHWE HOMU-
HanbHOTo pecypca B OAWNH MWU/IIMOH 060POTOB.

MpumeuyaHune - [Ina pagnanbHO-ynopHOro OAHOPSAHOIO NOALIMMHUKA pafnasnbHas rpy3onoAbeMHOCTb OT-
HOCUTCSI K paguanbHoli cocTaBnsioleli Harpy3ku, kotopasi Bbl3biBaeT YACTO pafnasibHOe CMeLLeHne Kosel NoALMWIHU-
KOB OTHOCUTENIbHO APYT Apyra.

3.7 guHamnyeckas ocesas rpysonogbeMHocTb (basic dynamic axial toad rating): MocTosHHasA LeH-
TpanbHaa oceBas Harpyska, KOTOPYl MOAWMMHMK KAYEHUS TEOPETUYECKU MOXOT BblAEpXMBaTb B TeyeHue
HOMMWHa/IbHOrO pecypca B O4UH MUIMOH 060POTOB.

3.8 AMHaMunyeckas aKkBMBaneHTHas paguanbHas Harpy3ka (dynamic equivalent radial load): Mocto-
AHHAA HeMoABWXKHAasA paguanbHas Harpyska, nof Bo3geiicTBMEM KOTOPOU MOALIMMHUK KayeHus 6yaeT umeTb
TaKoli Xe pecypc, Kak 1 B yCNI0BUAX [eACTBUTENbHOTO HarpyxeHus.

3.9 AMHamunyeckas 3kBMBaneHTHas oceBas Harpyska (dynamic equivalent axial load): MNMocTosiHHas
LeHTpanbHaa oceBas Harpyska, nof BO3[eiCTBMEM KOTOPOW NOALIMMHUK kadeHus 6yfneT MMmeTb Takoi xe
pecypc, Kak 1 B YCNOBUAX [eICTBUTENIbHOrO HarpyXXeHus.

3.10 npeaen yctanocTHoi Harpy3ku (fatigue load limit): Harpy3ka nogwimnHuka, npyu KOTOpPOil B Hau-
60/1ee Harpy>x€eHHOM KOHTaKTe JOPOXKWN KauyeHus 6yfeT AOCTUTHYT NpeAesn yCTanoCTHOro HanpsxeHnsa <m

3.11 gnameTp ponuka (roller diameter): TeopeTuuecknii fuaMeTp B paguasibHON NAOCKOCTW, NPOXO-
AAweli yepes cepefuHy CUMMETPUYHOTO POJIMKA.

MpumevyaHne 1 - [nA KOHNYECKOTO pO/MKA COOTBETCTBYWOLWMUIA AuameTp paBeH CpefHeMy 3HauyeHuio
AnameTpoB Boo6GpaxaeMblX KpOMOK 60/1bLIOro (cheprnyeckoro) U Manoro (N10CKOro) Topua ponuka.

MpumevyaHne 2 - [n9 aCMMMETPUYHOrO BbIMYKOro pPo/ivKa COOTBETCTBYIOLWMI AnamMeTp paBeH gnameTpy
B TOUYKe KOHTaKTa Mexay posIkoM n 6e360pTUKOBON [OPOXKON KauyeHWs Npu HyneBoi Harpyske.

3.12 acppekTnBHaa gnuHa ponuka (effective roller length): MakcumanbHas TeopeTunyeckas AnvHa
KOHTaKTa posiMka C TO JOPOXKON KayeHnsl, rae aTOT KOHTaKT Kopoue.

n punMmedyaHne - 3a ANTUHY KOHTakTa 06bI4YHO npuHUMarT nnéo paccTtosaHue mexay BOOﬁpa)KaeMbIMVI Kpom-
KaMun posinka, 3a BblHETOM HOMWHAS/IbHbIX CpaCOK ponunka, nméo WNPUHY OOPOXKN Ka4yeHNa 3a Bbl4EeTOM rantenei, B 3a-
BUCUMOCTU OT TOrO, YTO MEHbLLE.

2
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3.13 HoMMHanbHbIN yron KoHTakTa (nominal contact angle): Yron mexgy naockocTbio, NepneHanky-
NISIPHOM OCU MOALWIMMHMKA, (paAnasibHON NOCKOCTLI0) Y HOMUHA/IBHOW NUHUE [eiiCTBUS pe3y ibTUpYHoLLeit
Cu. nepefaBaeMbIX KOMbLOM NOALLINMHUKA HA TeNO KadeHus.

MpumeuvaHune - 0N NOAWMUNHUKOB C aCCUMETPUUYHBLIMU POIMKAMU HOMUHAJbHLIN YO/ KOHTaKTa onpeje-
NseTca KOHTaKTOM ¢ 6€360PTUKOBOI JOPOXKOW KaueHus.

3.14 pnameTp LEHTPOBOI OKpYXHOCTU Wwapukos (pitch diameter of ball set): JnameTp okpy>XHOCTH,
NPOXoAsALLei Yepes LeHTPbI WapykoB OfHOro paga noAwnnHmka.

3.15 guameTp LEeHTPOBON OKpYyXHOCTU ponukoB (pitch diameter of roller set): inameTp OKpyXHOCTH,
npoxoAsLuein yepes cepefnHbl PONKOB OAHOTO PsAa NOALIMMHUKA.

NMpumeyaHune - CepeanHoil ponmka cuMTaeTcs MPOEKUMS CepefuHbl 06pasyloLiei (LMAMHAPMYECKOR Unn
KOHUYECKOIi) NOBEPXHOCTM PONIMKA HA OCb POSIUKA.

3.16 HopmanbHble ycnoBusa akcnayaTtauyum (conventional operating conditions): Ycnosusi, KoTtopble
MOXHO cuMTaTb NpeobnajawlwMm AN NOAWUNHUKOB, KOTOpble AO/HKHBIM 06pa3oM YCTaHOBJIEHbI U 3aLu-
LLeHbl OT 3arpsisHeHus, Hag/exawum o6pa3oM cMasaHbl, 06bIYHbIM CMOCOBOM HarpyXeHbl, He NoABeprawT-
CSl PE3KOMY M3MEHEHUWIO TEMMepaTyp U CKOPOCTU BpaLLeHUS.

3.17 oTHOCHUTEeNbHaA BA3KOCTb (Vviscosity rat»0): OTHOLWEHUEe haKkTMueckoli KMHEMaTU4ecKol BA3KO-
CTn macna npu pabouei TemnepaType K HOMUHa/IbHOW KMHEMATUYeCKOol BA3KOCTU, TpebyemMon ans Hagne-
Xawiei cMasku.

3.18 napameTp cma3o4Hoi nneHku (film parameter): OTHOLWEHWE TONLWUHBI CMA304HON MMEHKN K CO-
BMEeCTHOI cpefHekBagpaTuyHoii. CK3. wepoxoBaTocT MOBEPXHOCTEN, MPUMEHAEMOE A4/15 OLEHKN BAUSHMWSA
YCNOBUI CMa3KN Ha pecypc NoAWUMHUKA.

3.19 nbe3okoadhuumMeHT BA3KOCTU (pressure-viscosity coefficient): MapameTp, xapakTepusyroLyunii
B/IMSIHWE faB/ieHNA Macsia Ha BA3KOCTb Macsia B KOHTakTe Tena kayeHus.

3.20 uHpekc BaskocTu (viscosity index): MNMokaszaTenb, XxapakTepuUsyLuii cTeNeHb BMSHNUA TeMnepa-
Typbl Ha BA3KOCTb CMa30Y4HbIX Macer.

3.21 onopHbiii Topey (back face): Topel konbLa NOAWUMHUKA, NPefHA3HAYEHHbI NS BOCNpUATUA
0CEBOWi Harpysku.

3.22 Hoonopublii Topel, (front face): Topew, KonbLa NOALWNNHUKA, HE NpefHa3HAYeHHbI 4Na BOCNPU-
ATUSE OCEBOI Harpys3Ku.

3.23 cfBOEHHbI nogwunHuk (paired mounting): [lBa NOALIMNHUKA, YCTAHOBMIEHHbLIX PALOM Ha 0f4-
HOM Basly Tak. 4TO OHU paboTaloT Kak eAvHbIA y3en.

3.24 xoMnNNeKT NoAWNNHNUKOB (stack mounting): Tpn wan 60nee NOALWNMHMKA, YCTAHOBMEHHBIX pPs-
[IOM Ha OJHOM BaJly TaK. YTO OHW paboTalT Kak eAuHbIN y3en.

3.25 koMmnnekTHbI noawunnHuk (matched rolling bearing): MoAWwWKUNHUK KaYyeHWs, BXoASLWMI B COCTaB
CLBOEHHOTO NOALIMMHUKA UM B KOMMNIEKT NOALNMNHNKOB.

3.26 KOMNOHOBKa Mo cxeme TaHaem (cxema T) (tandem arrangement): CABOEHHbIN NOAWUMHUK UK
KOMMNEKT NOALIMUMNHWKOB, CMOHTUPOBAHHbIV ONOPHLIM TOPLOM HapyXHOro (cBo60A4HOro) Konblia KOMMNAeKT-
HOro MOALWMMNHMKA K HEOMOPHOMY TOpLY HapyXHOro (CBO60AHOro) Kosblia COCeAHEero KOMMIEKTHOro Mog-
LUMMHUKA.

MpumeyvyaHwne - [lns yNnopHOro 1 YyNOpHO-paauanbHOrO NOALIMMHUKA YKa3aHHble TOpLbl kacalTcs He Hemno-
CpeACTBEHHO. a Yepes creunanbHo Nojo6paHHoe AUCTaHLUOHHOE KOJbLO.

3.27 komnoHoBka no cxeme O (cxema O) (back-to-back arrangement): CABOEHHbI MOAWUMHUK,
CMOHTMPOBAHHbIV OMOPHbLIMW TOPLLAMU HAPYXHbIX KOeL, KOMMNIEKTHbIX MOALUWNIHUKOB APYT K APYrY.

3.28 komnoHoBka no cxeme X (cxema X) (face-to-face arrangement): CABOEHHbI NOAWNMHWK, CMOH-
TUPOBAHHbI HEOMOPHBLIMU TOPLAMU HAPYXXHbIX KOSeL, KOMM/IEKTHbIX MOALUMTHUKOB APYT K ApYry.

MpumeyvyaHune - TepmuHbl 3.21-3.28. npuBegeHHble B MMICO 5593. ncnonb3yloTCs B HACTOALWLEM cTaHfapTe.
4 O603HauyeHus
B HacToswemM CtTaHgapTe NnpuMeHeHbl cneaywuimne 0603HaYEeHUs:

a0 ~ CUCTEeMHbI Ko3dhhmumeHT MogudmkaLmmn pecypca;
a, - KO3(hpULMEHT MoauduKaLMn pecypca no BEpOATHOCTU 6e30TKa3Hol paboThl;
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bm - oueHOYHbIN KOIPPULNEHT 419 COBPEMEHHON, 0ObIYHO NPUMEHSAEMON, 3aKaleHHOM NOALINMTHUKOBOM
CTa/In XOpOLLEro Ka4ecTsa, B YC/IOBUSIX XOPOLLO Ha/aXeHHOro NpoM3BOACTBA, BE/IMUYMHA KOTOPOro MEHSETCS
B 3aBMCVMMOCTU OT TUMa ¥ KOHCTPYKLMM NOALIWMHWKE,;

Cn  -AuHamMuyeckas oceBasi rpy3onogbeMHOCTb B HbIOTOHAX;

C, -AUHamMuyeckas pagvanbHas rpy3onofbeMHOCTb B HbIOTOHAX;

Cn - npepgen ycTasloCTHOWM Harpy3ku B HbIOTOHAX;

Ca1 - cTatuyeckas oceBas rpy3onofbeMHOCTL’ B HbIOTOHAX.

Cc - cratuyeckas paguasibHas rpy3onofbemMHOCTb’ B HbIOTOHAX;

D - HapYXHbIA AnameTp NoALIMNHUKA B MUIMMETPAX.

Dp* -gnameTp LeHTPOBOI OKPY)XXHOCTW LLUAPWKOB UM POSIMKOB B MUIUMETpaXx;

Oii - HOMWHasNbHbIV AMameTp Lwapvka B MUIINMETPAX;

DM - gnameTp ponvka, NpYMEeHAEeMbI Npyu pacyeTe rpy30noAbEeMHOCTU B MUAIMMETpaXx;

d - AvameTp OTBepCTUA NOAWUNHUKA B MUIIMMETPAX;

B - npegencHoe 3HauyeHue oTHoweHus FJF,. onpegenstolee 3HavYeHUss KO3PMOULNEHTOB X 1 Y,

©c - KOI(hhMLUMEHT 3arpasHeHus;

Fa - oceBas Harpyska nogwunHvka (oceeas coctaBnstoLLas hakTMYeckoll Harpy3ku nogLLNNHNKa) B
HbIOTOHAX;

F, - paguanbHaa Harpyska noflunnHuka (pagnanbHas cocTaBnsiowasn akTmyeckon Harpyskm nogumn-
HVKa) B HbIOTOHAX;

fc - KO3 hMLMEHT, 3aBUCALLMIA OT reoMeTpun feTanei NoALNMHUKA, TOYHOCTU U3rOTOBMEHNA Pas3iny-
HbIX AeTanei n matepvana,;

fo - KoahhULMEHT AN pacyeTa CTaTu4yeckon rpy3onogbeMHOCTH',

/ - YKC/IO PAJOB TeN KayeHus;

- MOAMMLMPOBaHHLIA pecypc B MUIIMOHAaX 060pOTOB;
aghpekTUBHASA ANMHA PONMKA, NPUMEHSIEMAst 41 pacyeTa rpy3onogbeMHOCTH, B MUIIMMETPAX;

L,0 - HOMMWHasbHbI pecypc B MUIIMOHaX 060pPOTOB;

n - YacToTa BpalleHusi B MUHYTax B MUHYC NepBOIi CTENEHMU;

n - MOACTPOYHBIA MHAEKC BEPOATHOCTM OTKa3a B NpoLeHTax;

P - AMHaMUuecKas 3KBMBaSIEHTHAsi Harpyska B HbIOTOHAX;

Pn  -puMHamuyeckas aKBMBaNeHTHas oceBas Harpyska B HbIOTOHaXx;

P, -AnHaMmnyeckana sKBUBasIeHTHaA paanasibHas Harpyska B HbHOTOHaXx;

S - BEPOSITHOCTb 6e30TKa3HOl paboTbl B NpOLEHTAX;

X - KO3 PULMNEHT AUHAMUYECKON paanasbHON Harpysku;

y - KO3(P(PULMEHT JUHAMUYECKOW 0CEBOI Harpys3Ku;

z - Yyucno Ten KayeHwst B OAHOPSLHOM MOALLIMMHMKE, YNCIO Tes Ka4eHUs B OAHOM PSAy MHOTOpAAHOro
noALWNNHMKA C OANHAKOBbLIM YAC/IOM TE/ KauyeHWs B KaX4oM psiay;

a - HOMUHasbHBINA Yros KOHTakKTa B rpagycax;

K -OTHOCUTENIbHAABA3KOCTb »Y;

n - napameTp CMa304YHOWN MIEHKH;

Y - hakTMueckas KMHemaTmyeckasi BA3KOCTb Npy pabouyeli TemnepaType B KBaZpaTHbIX MUIIMMETpax B
CekyHay;

n, - HOMUWHasnbHasa KMHemaTunyeckas BA3KOCTb, HeobxoavMas AN AOCTVKEHUSA Hagexallunx yCcnoBui
CMasku, B KBaApaTHbIX MUIMMETPAX B CEKYHAY;

(7 - (peicTBMTENBHOE) HaNpsHXeHue, NPMMEHAEMOe B KpUTEPUN YCTaN0CTU, B HbIOTOHaX Ha KBaapaTHbIi
MUNANMETP,

b - Npefen ycTasloCTHOIO HanpshXeHns MaTepuana LOPOXK/A KaYeHNs B HbIOTOHAxX Ha KBagpaTHbIl
MUAAMMETP.

5 PagunasibHble 1 pagnasibHO-yMNopHbIe LAapPUKOBbIe NOAWLNMHUKA

5.1 iImHaMunyeckasa pagnanbHas rpy3onogbeMHOCTb

5.1.1 imHamnyeckas pagnanbHas rpy3onofbeMHOCTb OTAEeNbHbIX NOALWMUNHUKOB
[nHamnyeckylo paguanbHyl Tpy30nogbeMHOCTb PajguasibHbiX U pafnasibHO-yMOPHbIX LIAPUKOBBIX
NOALLIMMHWKOB BbIYUCASAT N0 hopmynam

Onpegenexue, MeTog pacyeTa u 3Havenusi C;,, Cc nk cm. B FOCT 18854.
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Cr ==~fc('COSa)07Z22'3Di8

ona D. £25,4 mm

Cr =3,647bnte (/ cosa)°*722'30j4

ona D. > 25,4 MM.
3HaueHuss bmu fcnprBeaeHsbl B Tabnmuax 1 12, COOTBETCTBEHHO.

Tab6nuua 1— 3HayeHns [, 4nsA paguabHbIX U paayasibHO-YNOPHbIX LWAPVKOBLIX MOALWMMHMKOB

Tvn NOAWMMHMKA

PagvanbHbIi un pagyaibHO-YMOpHbIA LWAaPMKOBbLIA MOAWMNHYK (6e3 nasa 4/19 BBOAA LUAPUKOB), BKMa-

AbILUHBIA NOAWMMHUK W LLIAPVKOBbIA Chepuuecknii NoaLLIMIHK

MoALUMMHMK C Na30oM [i/151 BBOAA LLIAPWKOB

1)

(@)

6r.

11

3HaueHUsa 3TUX KOIPULUEHTOB NPUMEHNUMBI K MOALLIMMHMKAM C PaMycoM NMONepeyHOoro CeUYeHus xe-
no6a JOpPOXKM KaueHus He 6onee 0.52 D, HA BHYTPEHHUX KOMbLAX pajuanbHbIX U paguasbHO-ynopHbIX
LIAPUKOBbIX MOALWMMHUKOB U He 6onee 0,53 DWHa HapyXHbIX KOMibLax paguasibHbIX U paguasibHO-ynopHbIX
LLIAPVKOBbIX MOALINMHUKOB ¥ HA BHYTPEHHMX KOSbLAX LAPUKOBbLIX CPEPUYECKMX MOALIMMHNKOB.

Tab6nuuya 2— 3HayeHus KoachdomupeHTa fcans paguasibHbIX Y paanasibHO-YMOPHbIX LLIAPUKOBbIX MOALLMMHKOB

KoadhchuupeHT fc
D, cosa0* PagyanbHbli WaprKoBblii 04HO- PagyanbHbIii Wwa- PafyanbHbIi LWapUKoBbI PafyanbHbiii Lwapuxoesbiii
PAAHbIA NOAWIMHUK U paauasib- pUKOBbIA ABYXPSiA- cthepuueckuii ogHopsa- OfIHOPSAAHbIN pasbeMHbIli
HO-YMOPHbIiA LLIAPVKOBbI OAHO- HbI/i NOALLMMHMK HbIiA UV ABYXPSAAHbIN NOALIMMHUK (MarHeTHbIA
PSAAHBIA MW ABYXPAAHBIA nog- NOALLIMMHUK NOALLIMIMHUK)
LUMIMHVK

0,01 29,1 27,5 9.9 9.4

0,02 35,8 33.9 12.4 11.7

0,03 40,3 38.2 14.3 13.4

0,04 43,8 41,5 15.9 14.9

0,05 46,7 44.2 17.3 16.2

0,06 49.1 46.5 18.6 17.4

0,07 51.1 48.4 19.9 18.5

0,08 52,8 50,0 21.1 195

0,09 54,3 51.4 22.3 20.6

0,10 55,5 52.6 23,4 21.5

0.11 56,6 53.6 245 225

0.12 57,5 54.5 25.6 23.4

0.13 58,2 55.2 26.6 24.4

0,14 58.8 55,7 27.7 25.3

0.15 59.3 56.1 28.7 26.2
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OkoHYaHve Tabnuupl 2
KoadhchmumeHT fc

OT coBa®* PaavaibHbIii LLIaPUKOBbIA OAHO- PagunanbHbliii Wwa- PaganbHbIii WapykoBbii PaavanbHbiii WapykoBbiii
PAAHBIA noAWMNUUX Y paavab- PVKOBbI ABYXPSA- cthepryeckuii ogHopsia- OHOPAAHbIV pasbeMHbIl
HO-YMNOPHbIVA LLAPWKOBbIA OHO- HbIiA NOALNMHK HbIA NN ABYXPSAHbIV NOALIMMHMK {MarHeTHbIA
pSAHbIV UM ABYXPSAHBINA NOA- NOALIMMHVK NOALLMMHMK)
LLMMHUK
0.16 59.6 56.5 29.7 27.1
0.17 59.8 56,7 30.7 27.9
0.18 59.9 56.8 31.7 28.8
0.19 60.0 56.8 32.6 29.7
0.20 59.9 56.8 335 30.5
0.21 59.8 56.6 34.4 31.3
0.22 59.6 56.5 35.2 32.1
0.23 59.3 56.2 36.1 32.9
0.24 59.0 55.9 36.8 33.7
0.25 58.6 55.5 375 34.5
0.26 58.2 55.1 38.2 35.2
0.27 57.7 54.6 38.8 35.9
0.28 57.1 54.1 39.4 36.6
0.29 56.6 53.6 39.9 37.2
0.30 56.0 53.0 40.3 37.8
0.31 55.3 52.4 40.6 384
0.32 54.6 51.8 40.9 38.9
0.33 53.9 51.1 41.1 39.4
0.34 53.2 50.4 41.2 39.8
0.35 52.4 49.7 41.3 40.1
0.36 51.7 48.9 41.3 40.4
0.37 50.9 48.2 41.2 40.7
0.38 50.0 47.4 41.0 40.8
0.39 49.2 46.6 40.7 40.9
0.40 48.4 45.8 40.4 40.9

J13HameHus fc 4ns NpoMeXyTOUHbIX 3HaMeHli O* cos<tDVMMOsTyYaloT SIMHEHBIM MHTEPNONIMPOBaAHUEM.

Ipy3onoAbeMHOCTb NOAWMWMHMKA He 0653aTeflbHO BO3pacTaeT Mpu MeHbLUeM pajuyce xenoba, HO
OHa CHWXaeTcs npu paguyce xeno6a 60/bLIeM, YEM yKa3aHo Bbille. B nocnegHem cnyvae cnegyet npume-
HATb COOTBETCTBEHHO YMeHblUeHHOe 3HauyeHue /c. PacyeT 3TOr0 YMEHbLUEHHOTo 3HayeHus fc MoxeT 6bITb
caenaH no ISO/TR 1281-1 [ypaBHeHue (15)].



FOCT 18855—2013

5.1.2 [nHamunuyeckas paguanbHas rpy3onogbeMHOCTb KOMOVHALMA NOAWNNHUKOB

5.1.2.1 iea pafAuanbHbIX LWAaPUKOBbIX OAHOPAAHLIX MNOAWMWNHUKA, paboTalwlMX KakK efuHbI
y3en

Mpun pacueTe AMHaAMUYECKOW pagmnasnbHOli rpy30nogbeMHOCTY ABA OANHAKOBLIX paAnasibHbIX LWAPUKO-
BbIX OA4HOPALHbIX MNOAWNMHUKA, CMOHTMPOBAHHbLIE PSAOM Ha O4HOM Basly Tak. UTO OHM paboTaloT Kak eau-
HbliA y3en (CABOEHHbIV NOALMMHUK), pacCMaTpuBalT Kak OAVH paguasnbHbIil LapuKoBbIi ABYXPAAHbIA noa-
LLUNMHKK.

[lBa 04MHAKOBbIX pajguasbHbIX LAPUKOBLIX OAHOPSAHbIX MOALUIMMAHMKA, CNeLnanbHO N3rOTOB/IEHHbIE U
pa6oTatolme no cxeme O uaM no cxeme X, paccMaTpuBalOT Kak OAWH PaAnUasibHO-YMOpHbIA LLIAPUKOBBIN
OBYXPSALHbIV NOALINMHMK.

NMpumevyaHune - TpeboBaHWe A0GABMEHO, NOCKOMbLKY B HACTOsILLEE BPEMSA pajuasbHble NOAWMUNHUKA Npo-
M3BOAST Takxke AN paboTbl no cxeme O n cxeme X.

5.1.2.2 Cxema O unu X ana paguanbHO-ynopHbIX WAPUKOBbIX OAHOPAAHbLIX NOAWNIHUKOB

Mpn pacyeTe AMHaMWYeCKoOl pafvasibHON rpy30nogbeMHOCTH [Ba OfWUHAKOBbIX paAvanibHO-yNopHbIX
LIAPVKOBbIX OAHOPSAAHbIX NOALUMNHMKA, CMOHTUPOBAHHbIE PSAOM Ha O4HOM Basly Tak, YTO OHM paboTaloT Kak
eAVHbIl y3en (CABOEHHbIA NOAWMMHUK) No cxeme O uam no cxeme X. paccMaTpuBatoT Kak OAMH pagnanbHo-
YMNOPHBIN LIAPUKOBBIA ABYXPAAHbIA NOAWNMHYUK.

5.1.2.3 KomnoHoBKa no cxeme TaHgem

JvHamunyeckas pagvansHas rpy3onofbeMHOCTb ABYX WM 60siee OfMHAKOBBIX pafnasibHbIX LUAPUKO-
BbIX O4HOPSAAHbIX MOAWMNHUKOB UM ABYX WA 6onee O4MHaKOBbIX pafvasibHO-yMOPHbIX WAapPUKOBbIX MOA-
LUIMMHUKOB. CMOHTMPOBAaHHbIX PAAOM Ha O4HOM Basy Tak. YTO OHW paboTalT Kak eAuHbIN y3en (CABOEHHbIN
NOALWUNHUK UAN KOMMNEKT MOALIMMNHUKOB) N0 CXeMe TaHAeM, paBHa rpy3onofbeMHOCT OAHOr0 O4HOPSALHO-
ro MOAWMWMNHWKE, YMHOXEHHOW Ha Y1Cno NoAWWNHUKOB B cTeneHn 0.7. MOoALWWNHUKL JOMKHBI ObiTb Haane-
XalyMm 06pa3oM M3roTOB/IEHbI U CMOHTMPOBAaHbLI A/11 PaBHOMEPHOrO pacnpefesieHns Harpyskm mMexgy Hu-
MU,

5.1.2.4 He3aBUCUMO 3aMeHSAeMble NOALWMNNHUKN

MonoxeHuss 5.1.2.3 He NPUMEHUMbI, €CNN N0 KakUM-M60 TEXHUYECKMM OCHOBaHUSM KOMMOHOBKa
NoALWNNHUKOB paccMaTpuBaeTCs Kak paf OAHOPSAAHBLIX MOALIMMHMKOB, KOTOPble 3aMEHSTCA He3aBUCUMO

APYT OT Apyra.

5.2 AuHamunyeckas 3akBMBasieHTHaAA pajuasibHasa Harpyska

5.2.1 [unHamuuyeckas 3KBUBaNEHTHas pajuanbHas Harpyska oTAefibHbIX NOALWNMHUKOB
JMHaMNUecKylo 3KBUBANIEHTHYIO pafnasibHY0 Harpysky paguasibHbiX W pagnasibHO-yMOpPHbIX LUAPUKO-
BbIX MOALUUMHUKOB NPY NOCTOSIHHLIX pafiuasibHON 1 0CeBoit Harpy3kax BbIYMCASIOT Mo hopmyie

Pf =XFr+ VFa, (3)

3HauveHns koadppmuymeHToB X 1 Y npuefdeHbl B Tabnvue 3. 31 kO3 PULMEHTbI MPUMEHSAIOT K NoA-
LUIMNHMKaM C paguycamu xenoboB JOPOXEK KauyeHWs B nonepeyHoMm cedeHun no 5.1.1. Ans apyrux paguy-
COB Xenno60B pacyeT KoachhuuneHToB X 1 Y MoxeT 6bITb caenaH B cooTBeTcTBMM ¢ ISO/TR 1281-1 (nog-
pasgen 5.2).
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Tab6nuuya 33— 3HaveHus X n Y gns paguasnbHbiX U paguanbHO-YNOPHbIX WAPUKOBbIX NOALLINMTHUKOB

OpHOpsAHbIA [ByxpaaHbIi
MOALLUMIMHUK NOALLMMHWK
Tun 'OTHOCUTENbHAsA ccceas A = e
NOALLIMMHMKA Hadhy3ka'* B se —»e fe >e
§ ® 6 F F F
X Yy X X Yy X
fOF» C)
Cor
0,172 0,172 2.30 230 0.19
0,345 0,345 1.99 1,99 0.22
o 0.689 0.689 1.71 1,71 0.26
PagvanbHblin
LLAPUKOBbIiA 1.030 1.030 1.55 1.55 0.28
NOALIMNMHNK
1,380 1.380 1 0 0.56 1.45 1 0 0.56 1.45 0.30
2,070 2.070 1.31 131 0.34
3.450 3.450 1.15 1.15 0.38
5,170 5,170 1.04 1.04 0.42
6.890 6.890 1.00 1.00 0.44
W b
Co, zDba
0.173 0.172 2.78 3.74 0.23
0.346 0.345 2.40 3.23 0.26
Y 0,692 0.689 LA JaHHOro TMna 2.07 2,78 0.30
| 1,040 1,030 MCTONb3YIT Be/IN- 1.87 252 0.34
ynHel X. Yu e.
a- 5 1.380 1.380 1 0 npuMmeHsemble gns 1 1.75 0.78 2.36 0.36
c paguanbHbIX LWa-
1 2.080 2.070 PUKOBbIX OAHOPSL- 1,58 2,13  0.40
8 3,460 3.450 HEIX TIOALIMMHIKOB 1,39 1.87 0.45
y
1 5.190 5.170 1.26 169 0.50
| 6.920 6.890 121 1,63 0.52
0. 0.175 0.172 1.88 2.18 3.06 0.29
E 0.350 0.345 1,71 1.98 278 0.32
t.‘nD 0.700 0.689 1.52 1.76 247  0.36
B 1.050 1.030 141 1.63 229 0.38
c.
«= 10’ 1.400 1.380 1 0 0.46 1.34 1 155 0.75 2.18  0.40
2.100 2.070 1.23 1.42 2.00 0.44
3.500 3.450 1,10 1.27 1.79 0.49
5.250 5,170 1.01 1.17 1.64 0.54
7.000 6.890 1.00 1.16 1,63 0.54
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OkoHuyaHne Tabnuubl 3

OpHopSAAHbIA [ByXpsiAHbIA
NOALLMMHNK MOALLIMMHNK
Tun oTHOCUTE IbHas
MOAwwmnvnm Ha?:;’i?*‘*' F fe Fse 0. — o e
X Y X \Yj X y X Yy

0,176 0,172 1,72 1,97 2,79 0.33

0.353 0.345 1,62 1.82 2,58 0.35

0.706 0.689 1,43 1,64 2,33 0,39

1,042 1.030 1,34 1,53 2,17 0,41

« =12° 1,412 1.380 1 0 0.45 1,28 1 1,47 0.74 2.08 0,43

2,116 2.070 1,19 1,36 1.93 0.46

® 3.528 3.450 1,07 1,22 1,74 0,51
| 5.290 5,170 1,01 1,15 164 0.55
7.056 6.890 1,00 1,14 1.63 0,55

& 0.178 0.172 1.47 1.65 2.39 0.38
1’ 0.357 0.345 1.40 1.57 2.28 0.40
ﬁ 0.714 0.689 1.30 1.46 2.11 0.43
1 1.070 1.030 1,23 1.38 2.00 0.46
| es B 1.430 1.380 1 0 0.44 1.19 1 1.34 0.72 1.93 0.47
a 2.140 2.070 1.12 1.26 1.82 0.50
o 3.570 3.450 1.02 1,14 1,66 0.55
o 5.350 5.170 1.00 1.12 1.63 0.56
Ee 7.140 6.890 1.00 1.12 1.63 0.56
a. a=20" - - 0.43 1.00 1,09 0.70 1.63 0.57
n =25° - - 0.41 0.87 0.92 0,67 141 0.68

n=26° - - 0.40 0.83 0.86 0.65 1.34 0.73

a= 30' - - 1 0 0.39 0.76 1 0.78 0.63 1.24 0.80

a =35° - - 0.37 0.66 0.66 0.60 1.07 0.95

a =40" - - 0.35 0,57 0.55 0.57 0.93 1.14

a =45" - - 0.33 0.50 0.47 0.54 0.81 1.34

LLlapnKoBbIii chepuyeckunii NoALLNMHNUK 1 0 0.40 0.4ctga 1 0.42ctga 0.65 0.65clga 1.5tge

PaananbHblil LLAPUKOBbIA OfHOPAAHBIN

o o 0 0.50 2.50 - - - - 0.20
pasbeMHbIi NOAWNNHNK (MarHeTHbI)

* [lonyCTUMOe MaKkCMMasibHOe 3HauyeHne 3aBUCUT OT KOHCTPYKLUW NOALINMHMKA (BHYTPEHHUIE 3a30p 1 r1y6u-
Ha xenoba Ha fopoxke kavyeHus). icnonb3oBaTb NEPBYO UMW BTOPYIO rpady B 3aBUCUMOCTY OT UMEIOLLEeACS UH-
dopmanuu.

H 3HaueHns X. Y 1 e ona NpoOMexXyTOUHbIX 3HAYEHUI “OTHOCUTENIbHbIX OCEBbIX HArpy3ok" U/Mnan yrnoB KoH-
TakTa nosyvyarT NHEAHbIM NHTEPNONVPOBaHNEM.

“ 3HauyeHus /0 npusegeHbl B TOCT 18854.
5.2.2 luHammnyeckas 3KBMBasieHTHas pajunanbHas Harpyska kKoM6uHauuin NogWNNHNKOB

5.2.2.1 1Ba 0fHOPAAHbIX paAuasnbHbIX WAPUKOBLIX NOALWNMHMKA, paboTalowme Kak e AUHbINA
y3en

Mpn pacyeTe aKBMBANEHTHON paAvanbHON Harpy3ku fBa OAWHAKOBbIX pafuasibHbIX LWapUKOBbIX OfHO-
PAAHbIX MOAWMNHMKA, CMOHTMPOBAaHHbIE PAAOM Ha OJHOM Basly Tak. YTO OHW PaboTaloT Kak efuHbli y3en
(CABOEHHBI NOALIMMHUK), paccMaTpUBaloT Kak OAWH pafuasbHbIi LLapVKOBbIA ABYXPAAHbIA NOALINAHKK.
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[lBa 0AMHAKOBbIX PaguanbHbIX LAPUKOBbIX O4HOPSAHBIX NOALIMMHMKA, CneunasbHO U3roTOBEHHbIE U
pa6oTatowume no cxeme O vAM No cxeme X. paccMaTpuBaloT Kak OAWMH paAnasibHO-yMoOpHbIA LIAPUKOBbIN
[ABYXPSAHBIA NOAWNMHUK.

MpumeuvaHne - TpeboBaHua fob6GaBnieHbl, ANA ymeTa BCEX BO3MOXHbIX KOMOWHauUWi ABYX paguanbHbiX
WapuKoBbIX O4HOPAAHBIX NOALNMHNKOB.

5.2.2.2 Cxema O unn X ansa pagmanbHO-YNOPHbIX WAPUKOBbLIX O4HOPAAHBLIX NOALWNMNHUKOB

Mpu pacyeTe 3KBMBANEHTHOW pagnanbHOl Harpysku ABa OAMHAKOBbIX paAvasibHO-YNOPHbIX LIapuko-
BbIX OAHOPSAAHbIX NOALWUMHMAKA, CMOHTMPOBAHHbIE PAAOM Ha OAHOM Basy Tak. YTO OHW paboTaloT Kak efu-
HbIl y3en (CABOEHHbI MOAWMMHNK), CKOMMNOHOBaHHbIA Mo cxeme O WM No cxeme X. paccMaTpuBaloT Kak
OfIVH pagnanbHO-YNOPHbIA WapPUKOBbIA ABYXPAAHBIA MOALWNMHUK.

5.2.2.3 KOMNOHOBKa N0 CXxeme TaH4eM

Mpy pacueTe 3KBMBANIEHTHONM pagnasbHON Harpysku ABYX unu 6onee o04MHaKOBbIX pagnanbHbIX LWapu-
KOBbIX OZHOPAAHbLIX MOALWMUMHUKOB UK ABYX WM 60s1ee O4MHAKOBbIX pafnasibHO-YMOPHbIX LLApUKOBbLIX Of-
HOPAAHbIX NOALINMHUKOB, CMOHTUPOBAHHbIX PAAOM Ha OAHOM Basly Tak. YTO OHW paboTaloT Kak efuHbIl y3en
(CABOEHHbIA NOALWMNHUK MAN KOMMAEKT MOAWUMHUKOB), CKOMMNOHOBAHHbIA NO cXxeme TaHAeM, crefyeT uc-
nosib3oBaTtb 3HavYeHns X n Y ana ofHopAAHOro NoALWnnHmKa.

«OTHOCMTENbHYIO OCEBYIO Harpysky» (cMm. Tabnuuy 3) onpefensoT, UCNob3ya 3HavyeHue /, paBHoe 1.
n 3HaueHus Faun C*. oba U3 KOTOPbIX OTHOCATCH TO/IbKO K OAHOMY M3 NOALIMMHUKOB (faxe ecnun Ansa pacye-
Ta 9KBMBA/IEHTHOWN Harpysku BCero ysna Mcnosnb3yoT 3HadeHna F, n Pa oTHocsAwmecs K 06LMM Harpyskam).

5.3 HomuHanbHbI pecypc

5.3.1 ®dopmyna pecypca
HomuHanbHbI pecypc pagnanbHOro 1 pagnanbHO-yNnoOpHOro WapuKoBOro NOALMMHMKA BbIYUCAAIOT NO
dhopmyne pecypca

3HaveHns C, n P, paccunTbiBalOT B COOTBETCTBUM C NyHKTamu 5.1 n 5.2.

[aHHnylo hopmyny pecypca Mcnosnb3yloT Takke AN onpefeneHus pecypca gByx win 6onee ogHopsa-
HbIX MOALIMMHMKOB, paboTaloLWmX Kak eauHbli y3en, kak ykazaHo B 5.1.2. B aTom cfnyyae rpy3onofbeMHOCTb
C, BbIYUCAAKT ANA BCe KOMMNOHOBKM MOALMMHWKOB B LIE/IOM, & 3KBUBANEHTHYIO Harpysky P, BbluMCNSAOT
NCX04sA 13 06LLe Harpysku, AelicTByoLWweli Ha KOMNOHOBKY, C UCMO/Ib30BaHNEM 3HaYeHul i X n Y no 5.2.2.

5.3.2 OrpaHunyeHus gns Harpysku B popmyne pecypca

dopmyna pecypca faeT yAoBNeTBOPUTE/IbHbIE pe3y/bTaTbl pacyeTa B LUMPOKOM AuanasoHe Harpysok,
AelcTBYOWMX Ha noAwnnHuk. OAHaKo CBEepXTSXefble Harpysku MOryT Bbi3BaTb HeAonycTuMo 6onbluve
nnacTuyeckue gedopmauny B KOHTaKTe LIAPUKOB C JOPOXKaMu KadeHusi. [o3ToMy noTpebuTenb AO/IKeH
MPOKOHCY/IbTUPOBATLCA Y U3rOTOBUTENA NOALMNMHUKOB OTHOCUTENIbHO MPUMEHUMOCTU (POPMY/bl pecypca B
cnyvasx, korga P, npesblwaeTt wn 0.5 C,, faxe He3HauuTesIbHO.
OueHb flerkme Harpyskun MOryT Bbl3BaTb pasHble BUAbl NOBPeXAeHW. TN BUAbI NOBPEXAEHUI He paccmarT-

pvBaloTCA B HacTosALLEM CTaHAapTe.
6 YNopHble N YNOpPHO-pagviasibHble WapuKoBble MOALUUAHUKA

6.1 InHamunyeckas ocesas rpysonogbeMHOCTb

6.1.1 iluHamunyeckasa oceBas rpy3onofbeMHOCTb OAHOPAAHbLIX NOALWNNHUKOB
[nHamnyeckyto oceByt rpy3onofbeMHOCTb YNOPHbIX U YNOPHO-paAnasibHbIX LWAaPUKOBbIX OAHOPAAHBIX
OIMHAPHBIX U ABOMHbLIX NOALUNMHUKOB BbIYMCASAIOT NO hopmynam:

Ca =bmfcz 213D * )

ona Dwin 25.4 mm mn a - 90°.

10
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Ca= "/c(cosa)0ltg«Z2,30je )

A D, <254 mmu at 90°.
Ca =3.647 ™

aona D, >25,4 mmun a =90°,
Ca = 3.647bmf: (cos<xf7tgaz2,3D ? (8)

ona D, >254 mMmunat 90°.

rae Z siBNsieTca YAC/IOM LWapuKoB, BOCMPUHUMAIOLLMX Harpy3ky B O4HOM Hanpas/fieHuu, a pasHo 1,3.
3HaueHus fc npuBedeHbl B Tabnvue 4 U NpUMEHUMbI K NOALIMMHMKAM C pajunycamu Xxenobos B none-

PEYHOM CeYeHUM LOPOXKN KadyeHus He 6onee 0.54 D*.

Ta6nuuya 4— 3HaueHus /cANs YNOPHbIX U YNOPHO-PaANasbHbIX LAPUKOBLIX MOAWWNHUKOB

0.« c Dwcosa >t fe

°p- a- 90’ op. a= 45a' a » 60- o=75"
0,01 36.7 0,01 42.1 39,2 37.3
0,02 45.2 0,02 51.7 48,1 45.9
0,03 51.1 0.03 58,2 54,2 51.7
0,04 55.7 0,04 63,3 58,9 56.1
0,05 59.5 0.05 67,3 62,6 59.7
0,06 62.9 0,06 70.7 65,8 62.7
0,07 65.8 0.07 73,5 68,4 65.2
0,08 68.5 0,08 75.9 70.7 67.3
0,09 71.0 0,09 78.0 72,6 69.2
0.10 73.3 0,10 79.7 74.2 70.7
0.11 75.4 0.11 81.1 75.5 -
0,12 TTN 0,12 82,3 76.6 -
0,13 79.3 0,13 83,3 77.5 -
0.14 81.1 0,14 84.1 78.3 -
0,15 82.7 0.15 84,7 78.8 -
0,16 84.4 0,16 85.1 79.2 -
0.17 85.9 0.17 85,4 79.5 -
0.18 87.4 0,18 85,5 79.6 B
0,19 88.8 0.19 85.5 79.6 -
0.20 90.2 0,20 85,4 79.5 -
0,21 91.5 0,21 85,2 - -
0,22 92.8 0,22 84.9 - -
0,23 94.1 0,23 84,5 - -
0.24 95.3 0,24 84,0 - -

1
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OkOHYaHve Tabnuupl 4

D a O/lcosaa* fe

Op* a*90’ Op* a=45»" amB0O' - T5»
0.25 96.4 0,25 83.4 - -
0.26 97.6 0.26 82.8 - -
0.27 98.7 0,27 82.0 - -
0.28 99.8 0,28 81.3 - -
0.29 100.8 0,29 80,4 - -
0.30 101.9 0,30 79.6 - -
0.31 102.9 - - - -
0.32 103.9 - - - -
0.33 104,8 - - - -
0.34 105.8 - - - -
0.35 106.7 - - - -

* 3Hayenus f. gna DJD,,, win D* cosutOpA n/vnum yrnoB KOHTaKTa, He ykasaHHbIX B Tabnuue, onpeaenstoT nv-
HelHbIM MHTEePNO/IMPOBaHNEM.

(LYron KoHTakTa YnopHo-pafuasibHbIX NOALMIHMKOB U 60/bLue 45*%. 3HayeHns 415 yrna XOHTakTa 1, paBHoro
45*%. naHbl AN Toro, YTobbl 06ECTEUUTHL MHTEPNOALMIO 3HAYEHUI A1 YINIOB KOHTaKTa a 6onee 45* n MeHee 60".

py3onoabemMHOCTb MOALWWNHUKA He 06s3aTenibHO BO3pacTaeT Npu MeHblueM paguyce xenoba, Ho
OHa CHWXaeTcs Npu pagnyce xenoba 60nblUeM, YeM yKa3aHo Bbile. B nocnegHem cnyyae cnegyeT npume-
HATb COOTBETCTBEHHO YMEHbLUEHHOE 3HayeHue /c. PacueT 3TOro yMeHbLIEHHOro 3HadyeHus fc gns nogwmn-
HWKOB C YrIoM KOHTakTa MeHee 90° moxeT 6bITb caenaH no ISO/TR 1281-1 [ypaBHeHue (20)]. a Ansa noa-
LUMMNHUKOB C YINIOM KOHTakKTa, paBHbiM 90°, — no ISO/TR 1281-1 [ypaBHeHue (25)].

6.1.2 OvnHamnyeckas ocesas rpy3onoAbeMHOCTb MOALWMNUMNHWUKOB C ABYMSA WAu 6onee pagamu
Lapukos

[vHamnyeckyto 0CeByl0 rpy30N04bEMHOCTb YMOPHbLIX W YNOPHO-PaAUasibHbIX LAPUKOBbIX MOALINMHU-
KOB C [BYMSA 1 60/iee psjamy O4MHaKOBbIX LUAPUKOB, BOCMPUHMMAIOLMX Harpy3Ky B OJHOM HanpaBieHu,
BbIUYMCAAT N0 chopmyne

10/3

Cae (2] +22 *" ,+2Zn) : 9
K,

py3onogbemHoctn Cal,  ....... Cean AnA psafoB C YAC/IOM WAapUKoB 2b Z2, ... , ZnBbIYUC/IAOT MO CO-
oTBeTCTBYtOLEl hopMye ANA O4HOPAAHOIO NOALWMNNHMKA, NpMBEAEHHON B 6.1.1.

6.2 [uHamuuyeckas 3KBMBa/IEHTHAs oceBas Harpyska
JMHaMUUecKyo 3KBUBA/IEHTHYH OCEBYH Harpysky ynopHO-pajuasibHbIX LAPWUKOBbLIX MOALLIMMIHWUKOB C
YI/I0M KOHTaKTa a MeHee 90° Npu NOCTOSHHLIX pPauanbHONM U 0ceBolt Harpyskax BbIUMCASIOT Mo hopmMyne

P. = XF, * YF. (10)

3HaveHusa X n Y npusefeHbl B Tabnuue 5. 3Tn koadhPuLUNEeHTbl NPUMEHAIOT K NOALLUNMMHUKAM C paguy-
COM >esioba JOPOXKM KayeHUs B MOMEepeyHoM CeyeHun B cooTBeTcTBuM ¢ 6.1.1. [Ansa gpyrux pagnycos xe-
no6oB pacuyeT koadpuumneHToB X 1 Y MOXeT 6bITb caenaH B cooTBeTcTBuM ¢ ISO/TR 1281-1 (nogpasgen
5.2).
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Ta6nuuya 5— 3HaueHnsi X 1 Y AN ynopHO-pafuasbHbIX LWapUKoOBbIX MOALUUMHAKOB

OpvHapHbIii [1BOViHOV NOALUMMHK
NOALUMMNHUK b)
£« Asc c
F, 6 Fr
X Yy X Yy X y
25ri| 0.66 1 1.18 0.59 0.66 1 1.25
50¢ 0.73 1.37 0.57 0.73 1.49
55¢ 0.81 1.60 0.56 0.81 1.79
60" 0.92 1.90 0.55 0.92 2.17
65° 1,06 2.30 0.54 1.06 2.68
70° 1,28 2.90 0.53 1.28 3.43
75e 1.66 3.89 0.52 1.66 4.67
80- 2.43 5.86 0.52 2.43 7.09
85e 4,80 11.75 0.51 4.80 14.29
nx 90“ 1 1.25tg«

I25tgoJ 1-~-sina ] gafl-1sina | LOlga(’l—lsl'na 1,25tgud 1-~.sina ]
3 371 3 J

Ht
13 '™\

3HaueHna X. Y ” e 4N NPOMEXYTOUHbIX 3HAYEHUI N ONPeaensioT IMHERHbIM MHTEPNOTMPOBAHNEM.

OTHoweHne y ie He npUMEeHUMO ANnda ogNHapPHbIX NOALNMHNKOB.

c| Yron KoHTakTa ynopHo-paguasibHbiX NOAWMUMHUKOB & 6onblue 45®. 3HaueHust Aas yrna KoHTakTa «, PaBHOro
45®,. faHbl N5 TOro, 4TO6bI 06ecneynTb UHTEPMONALNIO 3HAYEHWIE AN YTNOB KOHTaKTa U 6onee 45® u MeHee 60*.

YnopHble WapuKoBble NMOAWMUNHUKN C YIIOM KOHTakTa, paBHbIM 90° MOryT BOCNPUHMMATL TOJIbKO Oce-
Bble Harpysku. [lMHamu4yeckylo 3KBMBAJIEHTHYIO OCEBYIO Harpysky 3TOro Tuna MoALMNHUKOB BblYUCASAIOT MO

topmyne

(11

6.3 HomwuHanbHbIl pecypc

6.3.1 ®opmyna pecypca
HomuHanbHbI pecypc ynopHO-pafvanbHOr0 U YMOPHOTO LUAPUKOBOrO MNOALIMMHMKA BbIYUCAAIOT MO

chopmyne pecypca

o (12)

3HayeHua Cau PnBbIUMCAAIOT B COOTBETCTBUM C 6.1 1 6.2.

6.3.2 OrpaHunyeHus gns Harpysku B oopmyrne pecypca

dopmyna pecypca faeT y[oBeTBOPUTE/IbHbIE pe3y/ibTaTbl BbIUMC/IEHWI B LUMPOKOM Auana3oHe Ha-
rPy30K. [LeNCTBYHOLWMX Ha NOAWUMHUK. OfHAKO CBEPXTSKEe/ble Harpy3ku MOryT BbI3BaTb HeAoMycTUMO
6onblIve nnacTuyeckue aedopmauynm B KOHTaKTE LUAPUKOB C AOPOXKOM KadeHusi. MoaTomy notpebutesb
[O/MKEH MPOKOHCY/IbTUPOBATLCA Y M3rOTOBUTENSA MOALWMUMHUKOB OTHOCUTE/IbHO MPUMEHUMOCTU (hopMYyIibl
pecypca B cnyyasx, korga Panpesbiwaet 0.5 Ca
OueHb flerkre Harpysku MoryT Bbi3BaTb pasHble BUAbl NOBPEXAeHWI. STV BUAbI NOBPEXAEHUIA He paccmar-

puBakTCA B HACTOALWEM CTaHOapTe.

13
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7 PagnanbHble U paanasibHO-YMOPHbIE POJSIMKOBLIE NOALLNMHUKA

7.1 AvHamunyeckaa paguanbHasa rpy3onogbeMHOCTb

7.1.1 AnHamunyeckas pagnasnibHas rpy3onogbeMHOCTb OTAE bHbIX NOALUMNHUKOB
[nHamuyeckyto pagmansHyto rpy3onofbeMHOCTb paguanbHbIX U pagnanbHO-YNOPHbIX POSIMKOBBIX

MOALNMNHMKOB BLIYUCAAIOT NO hopmyrie
C, =HJlfe(iL."COsa)">Z>"D%" . (13)

3HaveHus u fc npuBefeHbl B Ta6nuuax 6 1 7, COOTBETCTBEHHO. DTW 3HAYEHUSI ABAAIOTCA MaKCu-
MasibHbIMY 1 NPYMEHUMbI TOMIBKO K POSIMKOBLIM MOALLUMHUKAM, Y KOTOPbIX NOA BO3AelCTBUEM Harpysku Ha
NOALUMMHUK KOHTAKTHOE HanpshkeHue pacnpejesieH0 PaBHOMEPHO BAO/b HaUboee TSXKEN0 Harpy>XeHHOM
N/OWAAKA KOHTaKTa posivka C JOPOXKON KaueHus.

Tab6bnwunya 6— 3HayeHns  ANA pagnanbHbiX U pagnasnbHO-yNOPHbIX POSIMKOBbLIX MOALWMUMHUKOB
Tvin NoAWMNHYKA

PONVKOBLIA LUAUHAPUYECKU NOAWMUNHUK, POIMKOBLIA KOHUYECKWA NOAWMNHUK U POSIUKOBBIN UroNb- 1.10
yaTbli NOALWMMHUK C MEXaHUYeCKU 06paboTaHHbIMK KOMbLAMU

PoNNKOBBIA Mronbyatblii NOAWMUMHUK CO LWITAMMOBAHHbIM HaPYXHbIM KO/IbLLOM 1.00

PonukoBblii chepuyuecknii NOAWLNMHNK 1.15

Tab6nuuya 7— MakcumanbHble 3HAYEHUAN. A4NA pagnanbHbIX U paguanbHO-YNOPHbIX POIMKOBBIX NOALLNMHUKOB

OsBCOS0a) fc
DP*
0.01 52.1
0.02 60.8
0.03 66.5
0.04 70.7
0.05 74.1
0.06 76.9
0.07 79.2
0.08 81,2
0.09 82.8
0.10 84.2
0.11 85,4
0.12 86.4
0.13 87.1
0.14 87.7
0.15 88,2
0.16 88.5
0.17 88.7
0.18 88.8
0.19 88.8
0.20 88.7
0.21 88.5
0.22 88.2
0.23 87.9

14
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OkoHYaHWe Tabnuupl 7

QmBcosca> /
0.24 87.5
0.25 87.0
0.26 86.4
0.27 85.8
0.28 85.2
0.29 84.5
0,30 83.8

3HaueHust /; At NPOMEXYTOUHbIX 3HauYeHwii D, cosrx/LL,. onpeaensitoT IMHeHbIM UHTEPTOoIMPOBaHNEM.

3HaveHus fg MeHblUMe ykasaHHbIX B Tabnuue 7. cnegyeTt UCMNOAb30BaTb B TOM C/lyyae, ecnu nog BO3-
[elicTBMEM Harpy3ku B Kakol-TO 4YacTu M/IOLLaJKM KOHTaKTa posvka C LOPOXKOW KayeHusl, nMmeeTcs pesko
Bblp@XEHHAasA KOHLEHTpauus HanpsbkeHuid. Takme KOHLEHTpauuu HanpsdKeHWn MOXHO OXugatb B LEHTpe
nAowWaakym HOMUHA/IbHO TOYEYHbIX KOHTAKTOB WM Ha Kpasix NAoWafky TIMHENHbIX KOHTAKTOB, B NOALIMMHK-
Kax. rge posivku He UMerT TOYHOro HanpaB/ieHWs, a Takke B NOoAWUMNHMKaX C Ponuvkamu, ANIMHA KOTOPbIX
npesbIlaeT nx gnameTp 6onee yem B 2.5 pasa.

7.1.2 [AnHamunuyeckas pagmanbHas rpy3onofbeMHOCTb KOMOMHALWUA NOAWNNHUKOB

7.1.2.1 KomnoHoBka no cxeme O nan X

Mpu pacyeTe AMHaAMUYECKOW pagnasnbHON rpy30no4beMHOCTU ABYX O4MHAKOBbIX pagnasibHbIX WA pa-
ONanbHO-YNOPHbIX POJSIMKOBbLIX OAHOPAAHBIX NOAWUNHUKOB, CMOHTUPOBAHHbLIX PSAAOM Ha OA4HOM Basy U pa-
60oTalLNX KaK enHbI y3es (CABOEHHbI NOAWNMHUK), CKOMMNOHOBaHHbIA no cxeme O nnu X. faHHy napy
paccmaTpuBaloT Kak O4UH ABYXPALHbIA NOALLINIHUK.

7.1.2.2 He3aBUCNUMO 3aMeHAEMble MOALWMNMHUKA B KOMNOHOBKe no cxeme O uan X

MonoxeHua 7.1.2.1 He NPUMEHUMbI, €C/IN N0 KakUM-M60 TEXHUYECKMM OCHOBaHUSM KOMMNOHOBKa
NMOALIMMNHNKOB paccMaTpuBaeTCs Kak [iBa NOALIUMHUKA, 3aMeHsAeMble He3aB1UCUMO APYT OT Apyra.

7.1.2.3 KOMnoHoBKa No cxeme TaHAeM

[OuHamunyeckas paguasibHas rpy3onogbeMHOCTb ABYX WM 60/ee OAMHAKOBbLIX paguvanbHbIX WU pa-
ANanbHO-YNOPHbLIX POJIMKOBbLIX OAHOPAAHBLIX NOALWWMNHUKOB, CMOHTUPOBAHHLIX PAAOM Ha OAHOM Bany Tak,
YTO OHU paboTalT KakK eAnHbI y3en (CABOEHHbIA NOALWMMHUK UM KOMMIEKT NOZALIMMHUKOB), CKOMNOHOBAH-
HbliA MO cXeme TaHAeM, paBHa rpy30noAbeMHOCTU OAHOT0 OAHOPSIAHOTO MOALUMMHKKA, YMHOXEHHON Ha Yunc-
10 MOALWMNHVKOB B cTeneHn 7/9. na paBHOMEPHOro pacnpegeneHus Harpysku mexgy noAwunHuKaMmm mx
Heo6X04UMO A0/MKHBIM 06pa3oM U3roTOBUTL U CMOHTUPOBATL.

7.1.2.4 He3aBUCUMO 3aMeHAeMble NOALWMUNHUKA B KOMNOHOBKE MO CXeMe TaHgem

MonoxeHus 7.1.2.3 He MPUMEHUMbI, €CAN NO KakMM-/IM60 TEXHWYECKUM OCHOBaHUSIM KOMMOHOBKA
NoALMMHUKOB paccmaTpuBaeTcs Kak paf O4HOPAAHbLIX MOALWMWMHUKOB, 3aMeHSeMbIX He3aBuCUMO Apyr OT
Apyra.

7.2 [OunHamuuyeckasa aKBMBaSIeHTHasa pajuasibHas Harpyska

7.2.1 [unHamuuyeckas aKBUBaNEHTHas pajguanbHas Harpyska oTAe ibHbiX NOAWNMHUKOB

[MHaMUYecKylo 3KBUBAIEHTHYIO pafvasbHyH Harpysky pagvanbHO-yMOpHbIX POMKOBLIX MOALIWMHM-
KOB C YI/IOM KOHTakTa a 6osiee 0° Npu NOCTOSIHHLIX PaAnanbHOM U OCeBOM Harpyskax BbIUUCASIOT MO ¢op-
myne

Pt =XFr +YFa. (14)

3HaueHua X 1 Y npvsefeHsl B Tabnumue 8.
[nHaMnyeckylo 3KBMBA/IEHTHYIO paguvasibHyt0 Harpysky pafuasibHbIX POSIMKOBbLIX NOAWMUMHUKOB C Yr-
JIOM KOHTaKTa a, paBHbiM Oe. Mpy YNCTO pafmasibHON Harpyske BbIYUCAAT Mo hopmyne

Pf ~Frm (15)
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MpumeyaHnme — CnocoBGHOCTb paguasnbHbIX POSIMKOBLIX NOALIMMHWKOB C YINIOM KOHTakTa W, paBHbiM O,
BOCMPVHUMATb OCEBbIE HArPy3kM 3HAUUTENIbHO MEHSIETCH B 3aBUCUMOCTU OT KOHCTPYKLMWN U UCMOSTHEHWUSA NMOALWMNMHNKOB.
Mo3ToMy NOTPEBUTENMN NOALIMMNHUKOB LO/HKHbI NPOKOHCY/IbTUPOBATLCS Y W3rOTOBUTENEN NO BONPOCY ONPeAeneHns K-
BMBAJIEHTHOI Harpy3ku 1 pecypca NoALMMNHUKOB B C/lyyae, Korga NoAWMMHUK C YI/IOM KOHTakTa a. paBHbIiM 0”. noasep-
raeTcs oceBoOil Harpyske.

7.2.2 [uHamMuyeckas aKBUBaAJIEHTHAs paguasibHas Harpyska KOMGUHaLuWii NoAWMNNHUKOB

7.2.2.1 KomnoHoBka no cxeme O unn X pagunanbHO-YNOPHbIX PONNKOBLIX OAHOPALHLIX
NOALWWNMHUKOB

Mpy pacueTe 3KBMBANEHTHOW pafnanbHON Harpysku ABYX OA4MHAKOBbIX pajnanibHO-YyMOPHbIX POSUKO-
BbIX OAHOPAAHbIX NOALLIMMHUKOB, CMOHTUPOBAHHbIX PAAOM Ha OAHOM Basy U paboTalowwmnx Kak enHbIi y3en
(cABOEHHbIVi MOALIMMHKK), CKOMMOHOBAHHbLIA No cxeme O unm X. U KOTOpble, B COOTBETCTBUM C MYHKTOM
7.1.2.1, paccmaTpMBalOTCS KakK OAWH ABYXPSAAHbIA NOAWNUMHUK, CedyeT NCNoNb30BaTb 3HaYeHus X u Y ans
ABYXPAAHbLIX NOAWWNHUKOB, NpUBeAEeHHbIE B Tabnumue 8.

7.2.2.2 KOMNOHOBKA MO CXeMe TaHAeM

Mpy pacueTe 3KBMBANEHTHOW pafManbHON Harpysku ABYX OA4MHAKOBbIX pafvanibHO-YMOPHbIX POSIUKO-
BbIX OAHOPSAAHbIX MOAWMNMNHNKOB, CMOHTUPOBAHHbIX PAAOM Ha OAHOM Basy U paboTalowwmnx Kak enHbIi y3en
(cABOEHHbIV MOALWMMNHMK), CKOMMOHOBaHHbI/ N0 CXeMe TaHAEeM, UCMOMb3YyT 3HaYeHns X v Y gna ogHopsaa-
HbIX MNOALINMHUKOB, NPUBEAEHHblEe B Tabnuue 8.

Tabnunya 8— 3HayeHusa X 1 Y 4ns pagnanbHO-yNOPHbIX POSIMKOBbLIX NOALIMIHUKOB

Tvin NoAWMMHMKA A F B
X Yy X Yy
OpfHopsigHbliA, ad 0" 1 0 0.40 0.40 ctg« 1.5 bga
AByxpagHsiii, n ®0" 1 0.45 ctge 0.67 0.67 ctg« 1,5 tg<*

7.3 HomuHanbHbIl pecypc

7.3.1 ®dopmyna pecypca
HoMuHasbHbI pecypc paguasibHOro 1M pajnasnbHO-yNoOpPHOro POIMKOBOIO MOALIUMHUKA BbIYUCASIKOT NO
thopmyne pecypca

3HauyeHua C, n P, paccunTbiBalOT B COOTBETCTBUU C 7.1 1 7.2.

3Ty hopmyny pecypca UCNob3yT Takke 418 onpefesieHnsa pecypca ABYX uan 6onee 0AHOPSALHbIX
NOALNMNHMKOB, paboTalolmx Kak eAnHbIl y3en, kak ykaszaHo B 7.1.2. B aTom cnyyae rpysonogbemHocTs C,
BbIYNCNAIOT AN BCEV KOMMOHOBKV MOALLIMMHUKOB B LLe/IOM, @ 3KBMBAJIEHTHYIO Harpysky P, BbIUMCAAIOT UCXO-
08 13 o6Lieil Harpysku, AeiCTBYIOWEed Ha KOMMNOHOBKY, C MUCMO/Ib30BaHNEM 3HauYeHuin X 1 Y. yKasaHHbIX B
7.2.2.

7.3.2 OrpaHunyeHus gnsa Harpyskm B popmyne pecypca

dopmyna pecypca gaet yAOBNETBOPUTESIbHbIE pe3y/bTaTbl BbIYUCNEHUA B LUVPOKOM Auana3oHe Ha-
rpy30K, AeMCTBYIOWMX HA NOAWMNNHUK. OfHAKO CBEPXTSHKE ble Harpy3ku MOryT Bbl3BaTb PE3KYH) KOHLEHTpa-
LMI0 HanpsXeHWii B HEKOTOPOI YacTy NOWAaAKN KOHTaKTOB PO/IMKOB C [OPOXKONA kayeHus. MoaTomy notpe-
6uTeNb [O0/HKEH MPOKOHCYNbTUPOBATLCA Y W3rOTOBUTENS MOALLIMITHUKOB OTHOCUTENIbHO MPUMEHVMOCTM
chopmynibl pecypca B ciyyasx, korga P npesbiwaeT 0.5 C,.
OueHb flerkme Harpy3ku MoryT Bbi3BaTb pasHble BUAbl NOBPeXAeHWA. TN BUAbI NOBPEXeHWli He paccmaT-

puBakOTCA B HacToAleM CTaHdapTe.

16



FOCT 18855—2013
8 YNOpHbIe U YNOPHO-paanasibHble PO/IMKOBbIe NOALLIUMHUKA

8.1 lnHaMmunyeckasa ocesas rpysonogbeMHOCTb

8.1.1 lImHamunyeckas ocesas rpy3onoAbeMHOCTb OA4HOPAAHBLIX NOALWNMNHNUKOB

YNOpPHBIA 1 yNOPHO-pafnasbHbli PONNKOBbLIA MOALIMMHUK paccMaTpuBaloT Kak O4HOPSAAHbIA nogwwn-
HVK TO/IbKO B TOM C/lyyae, ec/iv BCe POJIMKW, nepejarolme Harpysky B OAHOM HanpasiieHUn, UMEKT OfHY 1
Ty Xe 061acTb KOHTaKTa C [LOPOXKKOM KayeHWst KosbLa.

[vHamunuyeckyto OCeBYIO Tpy30MoO4bEMHOCTb YMNOPHOrO POJIMKOBOINO OAHOPAAHOrO OfMHAPHOIO WAn
[BOIHOTO NOALINMHMKA C YI/IOM KOHTaKTa a. pasHbIM 90s. BbIYMCAAIOT N0 hopmyre

C .= (U U "9Z34£5927. an

a ynopHo-paAnanbHOro NoALWNIHUKA C YI/IOM KOHTakTa a MmeHee 90° BblUMCASAT no hopmynie
Ca=KU (”ecosa)7 tgaz34" * 27, (18)

rae Z — 4YnUCno POJIMKOB, HECYLLMX HAarpy3Ky B OJIHOM Hanpas/ieHun.

Ecnun HecKosbKO PO/IMKOB MO OfHY CTOPOHY OT OCY MOALUMUMNHUKA YCTaHOBJ/IEHbI TakK, YTO UX OCU coBMa-
JaloT. TO 3TV PONNKN paccmMaTpuBaloT Kak OAWH POMUK ASIMHON L7, paBHOW CyMMe A/IMH HECKO/IbKUX POMn-
KoB (cm. 3.12).

3HauveHus bTu fc npuBegeHsl B Tabnmuax 9 n 10. COOTBETCTBEHHO. DTN 3HAYEHUA ABASAIOTCA MaKCu-
MasibHbIMW U MPUMEHNMbI TOMbKO K POSIMKOBLIM NOALUMMHUKAM, Y KOTOPbLIX NOA BO3AEWCTBMEM Harpy3ku Ha
NOALWNMHVK KOHTAKTHOE HanpshkeHue pacnpefie/ieH0 paBHOMEPHO BAO/b Hanbosiee HarpyXeHHol nnowag-
KN KOHTaKTa posnka ¢ AOPOXKONA KaveHus.

Ta6nunya 9— 3HayeHns bTAna ynopHbIX U YNOPHO-paAnasibHbIX POSIMKOBbIX NOALUMNHUKOB

Tun nofwunHuka b
PONMKOBBIV LUAVHAPUYECKNIA MOALINMHWK W PONIMKOBbIA NroMbYaTbI NOALNAHUK 1.00
POnnKoBbIV KOHUYeCXUii NOALNMHIK 1,10
PonukoBbI cdpepunyecknii NOALNNHUK 1.15

Ecnn nop Bo3geiicTBMEM Harpy3ky B KakOW-TO YacTu NOLWaAku KOHTakTa PosIMKOB C JOPOXKOW kaue-
HUS UMeeTCH Pe3Ko BbIPaXEHHAs KOHLEeHTpauusa HanpskeHwus, cnegyeT MCNofb30BaTb 3Ha4YeHus fc MeHb-
lme. Yem ykasaHHble B Tabnuue 10. Takne KOHLEHTpaLUM HanpsHKeHUd MOXHO OXUAaTb, HanpuMep, B LieH-
Tpe nNowankv HOMWUHA/IbHO TOYEYHbIX KOHTAKTOB WM Ha Kpasx NAowWagku SIMHeHbIX KOHTaKToB, B Nof-
LUIMNHUKaX. TAe POSIMKN He MMEIOT TOYHOro Hanpas/ieHns, a Takke B NOALMMNHUKaX C posMKamu, A/InHa KoTo-
pbIX NpeBbIaeT nx guameTp 6onee yem B 2.5 pasa.

Tabnmwu ua 10 — MakcumasibHble 3Ha4YeHns fC,D.I'IFI YAOPHbIX N YNOPHO-pagnasibHbIX POJIMKOBbLIX NOALWNMHUKOB

fc O.acon«a* "

pw 0* 90* pw a- 509t a- 5,1 a®80"
0.01 105.4 0.01 109.7 107.1 105.6
0.02 122.9 0.02 127.8 124.7 123

0.03 1345 0.03 1395 136.2 1343
0.04 143.4 0.04 1483 144.7 142.8
0.05 1507 0.05 155.2 1515 149.4
0.06 156.9 0.06 160.9 157.0 154.9
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OkoHuaHve Tabnuupl 10

D £ Oleosall h
Op* a-90- B a- 50V a*6SC ae fio'r
0.07 162.4 0.07 165.6 161.6 159.4
0.08 167.2 0.08 169.5 165.5 163.2
0.09 171.7 0.09 172.8 168.7 166.4
0,10 175.7 0.10 175.5 171.4 169.0
0.11 1795 0.11 177.8 173.6 171.2
0.12 183.0 0.12 179.7 175.4 173.0
0,13 186.3 0.13 181.1 176.8 174.4
0.14 189.4 0,14 182.3 177.9 175.5
0,15 192.3 0.15 183.1 178.8 176.3
0.16 195.1 0.16 183.7 179.3 -
0.17 197.7 0.17 184.0 179.6 -
0.18 200.3 0,18 184.1 179.7 -
0.19 202.7 0.19 184.0 179.6 -
0.20 205.0 0.20 183.7 179.3 -
0.21 207.2 0.21 183.2 - -
0.22 209.4 0.22 182.6 - -
0.23 2115 0.23 181.8 - -
0.24 2135 0.24 180.9 - -
0.25 215.4 0.25 179.8 ; -
0,26 217.3 0.26 178,7 - -
0.27 219,1 ; ) . ;
0.28 220.9 ; ; . ;
0.29 2227 ; ] ) ;
0.30 2243 ; ; . ;
' 3HaUeHUs /CANA MPOMEXYTOUHBIX 3HAYEHU D .0cosa onpeaensoT IMHeAHbIM UHTEPNOoNNpoBa-
°p

Huewm.
B| MpuMeHnMbI ANA yrnoB KOHTakTa U 6onee 45’ n meHee 60’.
e MNpumMeHnMbI A58 YI10B KOHTakTa U He MeHee 60" 1 meHee 75"
MpuMeHnMbl 4NA Yr10B KOHTAKTa U He MeHee 75" n meHee 90".

MeHbLUMe 3HaueHusi fc cnepyeT Takke MPUMEHSITb K POSIMKOBLIM YMOPHBIM MOAWMWMHUKAM, Y KOTOPbIX
reomeTpuyeckne 0COGEHHOCTW BbI3bIBAKT YPE3MEPHOE CKOJIbXEHUE B 30He KOHTaKTa PosiMka C A0POXKKON
KaueHusi, Hanpumep, y MOALMMNHUKOB C LUAVHAPUYECKUMU POSIMKAMU, UMEIOWNMU [/IMHY, CPaBHUMYIO C
[MamMeTpoM LieHTPOBOI OKPYXXHOCTU POJIMKOB.

8.1.2 JvHamuyeckass oceBasi rpy3ono4beMHOCTb MOAWMWMHUKOB C ABYMS WU Gosiee psigamu
posnMKoB

[JMHaMUYecKyl0 OCeBYyt rpy30NoAbEeMHOCTb YMOPHbIX U YNOPHO-paguasibHbIX POIMKOBbIX MOALLUMHU-

KOB C ABYMS W/ Gofiee psilaMu POJIMKOB, HECYLLUX Harpysky B OGHOM HanpaBfiIEHWM, BbIYMCASIOT Mo hop-
myne

Ca = (Z"-tloh + Z2Lv,e2 * ' + Zr, )
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\9/2 \9/2 , 4y9/2T

(19)
c/ v ca J I Can 3

[py3onogbemHocTu Cal, Ca2........ Car.ana pAJOB C UNCAOM PONUKOB Zi, Z2... Zn anvHon LML, L*d......... LM,,
BbIYMCNAT NO COOTBETCTBYIOLLEN chopMmyse Ans OAHOPAAHOrO NOALWUMHMKA, faHHOW B 8.1.1.

Ponvkn n/vnmn yacTb 06LLero Yicia posnkoB, MMeloLLe O4HY U Ty e 061acTb KOHTaKTa C AOPOXKOl kaye-
HUS KONbLA, OTHOCAT K OAHOMY psgy..

8.1.3 [lmHamunuyeckas oceBas rpy3onoAbeMHOCTb KOMOUHALMA NOALINNHNKOB

8.1.3.1 KomnoHOBKa Mo cxome TaHAeMm

[vHamunyeckass ocesas rpy3onofbeMHOCTb ABYX WM 6Gonee OfMHAKOBbIX YMOPHbLIX WU YMNOPHO-
pafnanibHbIX POJIMKOBbLIX OANHAPHbLIX MOALIMNMHUKOB, CMOHTMPOBAHHbLIX PAAOM Ha OJHOM BaJly Tak. YTO OHU
paboTalT Kak eAuHblil y3en (CABOEHHbI MOALUMHUK WAN KOMNIEKT MOALWUMHUKOB), CKOMMNOHOBAHHbIA NO
cxeme TaHfeMm, paBHa rpy30noAbeMHOCTM OAHOr0 MOALUMMHUKA, YMHOXEHHOW Ha 4YMCcno NOALWWMHWUKOB B
cTenenn 7/9. Ana paBHOMEPHOro pacnpefenieHns Harpyskm Mexay noAwnnHuKaMu ux Heobxoanmo [0JX-
HbIM 06pa30M U3rOTOBUTb U CMOHTUPOBATb.

8.1.3.2 He3aBUCMMO 3aMeHAeMble MOALWNNHUKN

Monoxerns 8.1.3.1 He NPUMEHVMbI, €CAN MO KakMM-N60 TEeXHWYECKUM OCHOBaHWSAM KOMMOHOBKa
NOALIMNHNKOB paccMmaTpuBaeTcs Kak pag NoALWMNHUKOB, 3aMeHAeMbIX He3aBMCUMO 4pYT OT Apyra.

8.2  [uHamuyeckas 3KBMBAJIEHTHasA oceBasl Harpyska
JMHaMNUYecKylo 3KBMBANIEHTHYIO OCEBYI Harpysky YnopHO-pafuasibHblX POSIMKOBbIX MOALWMWMHUKOB C
YI/IOM KOHTakTa a MeHee 90e Npy NOCTOSIHHOM paguasibHON 1 0CeBoit Harpy3ke BbIYMCISIOT Mo hopmysie

Pa - XF.+YFa, (20)

3HauveHua X 1 Y gaHbl B Tabnuue 11.

YnopHble posIVKOBble MOALUMIMHUKM C YI/IOM KOHTakTa a, pasHbiM 90°. MOryT BOCMPUHWMATbL TOJIbKO
oceBble Harpysku. [JuHaMnyeckylo 3KBUBAJIEHTHYIO OCEBYIO Harpysky 3Toro tuna nofwunHUKOB BbIYUCNSAIOT
no copmyne

(21
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Tab6nuuya 11 — 3HavyeHns X n Y AN ynopHo-paanasbHbiX POIMKOBbIX MNOAWUMHUKOB

Tvn noawmnkura 6. e
6 6
X Yy X Y
OpfuHapHbIii a* 90" 21 tg« 1 1.5 tg«
[iBoiiHoit a * 90" 1.5 tg« 0.67 [na 1 1.5 tg«

OTHoweHune FJF, £ B He NpUMeHNMO AN151 OAUHAPHbIX NOALWMIHUKOB.

8.3 HoMwuHanbHbIl pecypc

8.3.1 ®opmyna pecypca
HoMWHanbHbI pecypc ynopHOro U ynopHO-paAnasbHOro POSIMKOBOTO NOALIMMHMKA BbIYUCASIOT MO
dopmyne pecypca

3HauyeHua Cawu PapaccunTbiBaloT B cooTBeTCTBUM C 8.1 1 8.2

OTy hopmysy pecypca UCNosb3yloT Takke ANA onpefeneHns pecypca AByX WM 6osee yrnopHbIX u
YNOPHO-pagmnasbHbIX OAVHAPHBIX POSIMKOBLIX MOALUMHUKOB, paboTatlolmX Kak eAviHbIi y3en, Kak yka3aHo B
8.1.3. B aTOM cnyyae rpy3onoAbemMHOCTb CaBbIYUCNAAT 418 BCeli KOMMNOHOBKM MOALUMMHUKOB B LE/IOM, a
9KBMBANEHTHYI Harpysky PaBbluncnaioT ncxogs n3 oblieil Harpysku, AelicTBYHOLW e Ha KOMMNOHOBKY, C UC-
nonb3oBaHNeM 3HauyeHuin X 1 Y. aHHbIX B 8.2 4na ofguHapHbIX NOAWMNMNHUKOB.

8.3.2 OrpaHnyeHns gnsa Harpyskm B cbopmyne pecypca

dopmyna pecypca faeT y[0BNeTBOPUTE/IbHbIe Pe3y/bTaTbl BbIYMC/IEHWI B LUMPOKOM Anana3oHe Ha-
rPy30K. AeNCTBYIOWMX Ha NOALWMNNHUK. OfHAKO CBEPXTSKE ble Harpy3ku MOryT Bbl3BaTb Pe3Kyl KOHLEeHTpa-
LMI0 HanpshkeHuii B HEKOTOPOI YacTu MIOWaAKN KOHTaKTOB POJIMKOB C AOPOXKOW kayeHus. MoaTomy noTpe-
6uTenb [AO/HKEH MPOKOHCY/IbTUPOBATLCA Y W3rOTOBUTENSA MNOALIMMHUKOB OTHOCUTESIbHO MPUMEHUMOCTU
dopmynbl pecypca B cnydasx, korga Pnnpesbiwaet 0,5 Ca

OueHb Nlerkme HarpyskyM MoryT Bbi3BaTb pasHble BUAbI NOBpexXAeHWin. ST BUAbl NOBpexaeHuit He pac-
CMaTpuBatoTCA B HacTosILLeM cTaHzapTe.

9 MoandmrumpoBaHHbIii pecypc

9.1 O6uwwme nosoxeHns

B TeueHne MHOrMX fieT NpUMeHeHe HOMUHA/ILHOTO pecypca L10B kayecTse Kputepusi pa6oTocnoco6-
HOCTW MOALIMMHUKA [aBasio yAOBNEeTBOPUTE bHbIE pe3ysibTaTbl. DTOT pecypc cooTBeTcTByeT 90 % BeposiT-
HOCTW 6€e30TKa3HOI pPaboTbl, NPV XOPOLLUEM KAuYECTBE W3rOTOBMEHNSI U3 06bIYHO MPUMEHSIEMbIX MATEPUAoB
1 HOPMaJ/IbHbIX YC/IOBUAX IKCNTyaTaunu.

OfiHako AN MHOTVMX BWZOB MPUMEHEHWs OKa3asliochb LenecoobpasHbiM paccuuThbiBaTb PECYpCc Npu
pa3fINYHbIX 3HAYEHWSIX BEPOSTHOCTM 6€30TKa3HON paboThbl MMM Gosiee TOYHO pacCuMThbiBaTb pecypc npu
onpefeneHHbIX YC/IOBUSIX CMA3KN U COCTOSIHUSX 3arpsi3HEeHHOCTU. [INsi COBPEMEHHOV NOALLIMMHUKOBOM CTanu
BbICOKOTO KayecTBa 6bl/10 06HAPYXEHO, YTO NpY 61aronpUSTHLIX YC/IOBUSIX 3KCRyaTauuu U npu U3BecTHOM
MOHWMKEHUN TepLEBCKOTO0 HaNPSHKEHWsI B KOHTAKTE Tefla KauyeHusi, MOXHO JOCTUYb 3HAUUTEIbHO GOJIbLIEro
pecypca noAwunHuKa, No cCpaBHEHWIO C pecypcoM L G%ecnn He npeBbilleH npefesn YCTasloCTHOTO Hanpsxe-
HUA MOAWMWNHUKOBOW cTanu. C Apyroii CTOPOHbLI, MPU He6MaronpUSATHLIX YCMOBUSX 3KCMIyaTaluy MOXHO
MOJTyYnTb PEcypchbl MOALWNIHMKA MeHbLune, Yem Li 0.

B HacTosieM cTaHAapTe NpUMeHEH CUCTEMHbI NoAxoA AMs pacueTa pecypca Mo ycTanocTu. Takoii
MeToJ, paccMaTpuBaeT BNUSHWE Ha Pecypc CUCTEMbl, 06YC/IOBMIEHHON M3MeHEHWEM U B3avMoAeicTBMEM
B3a/MOCBS3aHHbIX (DAKTOPOB, KaK OTHECeHMe BCeX (PaKTOPOB K BO3HWKHOBEHWIO AOMOHUTENLHOTO Hanps-
XEHUS| B KOHTaKTE Tesl KauyeHusi 1 Noj 06/1acTbio KOHTaKTa.
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B HacTosilwem cTaHgapTe B go6aBneHne K KoagphuumneHty Mogmdukaumm a, Ha 6ase CUCTEMHOr0 noja-
Xofla pacueTta pecypca BBefeH KoahuLuMeHT MoaucmkaLmm pecypca a,50. AT Ko3hPULNEHTbI NPUMEHS-
10T B popMyie MoANMULNPOBAHHOIO pecypca

0T = al% 00" (23)

KoadhdpuumeHT mogucukauum pecypca no BepPOATHOCTM 6e30TKa3Hol paboTbl a, An1a psga 3HayYeHui
BEpOATHOCTN 6e30Tka3HOl paboThl NpMBEAEH B 9.2, a MeTof onpejeneHus koaddumumeHta mogudukalmum
CUCTEMHOr0 noaxofaa, a,so, NOAPO6HO onvcaH B 9.3.

9.2 KoathumumneHT moandurkaumm pecypca no BeposaTHOCTN 6€30TKa3HON paboThl

BepoATHOCTb 6€30Tka3HOi paboTbl onpegeseHa B 3.2. MognduLMpOBaHHbI pecypc BbIYUCASAKT MO
hopmyne (23), a 3HauYeHUss KoappmymeHTa MoaMdmKaLmMm pecypca no BePOATHOCTM 6e30TKa3HOW paboThbl
a, AaHbl B Tabnmue 12.

MpumeyaHune — BTabnuue 12 3HayeHus a, ANA BEpPOSITHOCTM 6e30Tka3Hol pa6oTbl oT 95 % A0 99 % 6bl-
N He3Ha4YuTesibHO U3MEHEHbI MO CpaBHEHNIO C COOTBETCTBYHOLWMMN 3HAYEHNAMU B NpeabligyuieMm nsgaHun Hactosdwero
ctaHgapTa.

Ta6nuya 12— KoadhduureHT moaudmkaumm pecypca no BeposiTHOCT 6e30Tka3Hoi pa6oThbl

BeposiTHOCTb 6e30TkasHol paboTsl, % a,
90 i-'0a 1.00
95 ur, 0.64
96 un 0.55
97 um 0.47
98 L3n 0.37
99.0 u.om 0.25
99.2 Loan 0,22
99.4 Loan 0.19
99.6 Lo4n 0.16

99.8 La,r» 0,12
99.90 Lo la 0,093
99.92 LoOtm 0.087
99.94 Lotitm 0.080
99.95 Looim 0.077

9.3 CncTemHbIli KO3 PULMEHT MogndmKaLum

9.3.1 O6wue nonoxeHns
Mpu Harpyske HWXe HeKOTOPOro OnpefesIeHHOro 3HaYeHNs COBPEMEHHbIN BbICOKOKAUeCTBEHHbIN Noj-

LWMMHUK MOXET AocTuraTb 6G€CKOHEeYHOro pecypca, ecsiM YC/10BUSi CMasku, YMCToTa W Apyrve ycroBUs 3KC-
nayatauum siBNAOTCA 61aronpusaTHbIMA.

[na noAWwWnnHUKOB KayeHust 13 06bIYHO UCMOb3YEMOro MaTepuana Xopolero kavyectsa 1 npu Xopo-
LeM KayecTBe W3roTOBJIEHUSA Npefes YCTa/IoCTHOrO HanpsXeHus OOCTUraeTcs NpU KOHTaKTHOM Hanpsxe-
HUW. NpubNn3nTesibHOo paBHOM 1500 MMa. 3TO 3HaYeHMe HanpsHKeHUs Y4YuTbiBaeT AOMNOMHUTENbHbIE Ha-
NPsXKeHWs. Bbl3BaHHbIE [OMYyCKaMX Ha pasmep W yC/ioBUAMM akcnyataunn. CHMXEHWE TOYHOCTU U3roToB-
neHna u/unn KkayecTBa maTepuana NpMBOAUT K CHKEHWUIO npedena yCTasloCTHOrO HanpshXeHus.

OpfHako B 60MbLUMHCTBE BWAOB MPaKTUYECKOTO MPUMEHEHUS KOHTAKTHble HanpshKeHus 6oMblue yem
1500 MMa u, K TOMy Xe, YC/I0BUSI 3KCNyaTauun MOryT 6biTb NPUYMHON AOMOSTHUTE NbHbLIX HaNpsHKeHWiA, YT
noB/ieyeT fasibHelllee CHKEeHNE pecypca MOALNMHUKA.
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Bce paboune napameTpbl MOXHO COOTHECTU C MPUNOXEHHBIMU HANPSHXEHNSAMU N BbIHOC/IMBOCTBIO Ma-
Tepuana, Hanpumep:

- BMATWHbI ABAAIOTCA NPUYNHON KpaeBbiX HANPSXKEHWIA;

- HefocTatouyHas TO/MHA MAC/SHOW NAEHKW SBNSETCA NPUUYMHON YBENWYEHUSA HaMpsHKEHUA B 30He
KOHTaKTa MeXxay AO0POXKONA KauyeHnst N TeNIOM KayeHus;

- NOBbILIEHHasA TemnepaTypa CHWXaeT npefen YCTasloCTHOTO HanpsKeHus martepuana, T.e. ero Bbl-
HOC/IMBOCTb;

- Tyras nocafka BHYTPEHHEro KosbLa SBNSAETCA NPUUNHON OKPYXKHbIX HANPSHKEHWA.

PasnuuHble BO3AENCTBMA Ha pecypc NOALUMMHUKA B3aMMO3aBUCUMbI. [03TOMY CUCTEMHbIA NOAXOA
npu pacyeTe pecypca no yctanocTu ABAseTcs Hanbonee npeAnoyTuTeslbHbIM, NOCKO/IbKY NPW 3TOM Y4YUTbI-
BalOTCH M3MEHEHVA U B3aMMOJEeiCTBYE B3auMO3aBUCUMbIX hakTOpOB, BAUSIIOWMUX HA pecypc cucTeMbl. Ans
BbINO/THEHUS pacyeToB MOAMMULMPOBAHHOIO pecypca, peasnsyloLero CUCTEMHbIN noaxod, 6bin paspabo-
TaHbl MpakTuyeckue MeToAbl onpegenexHnsa KoaduuneHta Mogudmkaumm pecypca a,s0. KOTopbli yunTbiBa-
eT npefen ycTasoCcTHOro HanpshkeHs NOAWMWNHWKOBON CTann 1 No3BONSET NIerko onpefennTb BAUSHME Y-
NIOBUI CMa3Kn 1 3arps3HeHunii Ha pecypc nogwunuuka (cmotpu 9.3.3).

TeopeTnyeckoe 060CHOBaHME y4yeTa AOMOSHUTEbHbLIX BO34ENCTBUI; paboyero pagnasbHOro 3asopa
N HepPaBHOMEPHOCTY HaNpsHKeHWs CXaTua Ha [OPOXKe KaYyeHUst Mpyu nepekoce MOALWUMNHYKa — npeacTaBie-
Ho B ISO/TS 16281 [1]

9.3.2 Tlpeaen ycTanoCTHOW Harpysku

KoathpuuymeHT moamdukaumm pecypca a)SO MOXHO BblpasnTb Kak OyHKLWIO OT BEWYUHbI aja, AB-
NALLWMIACA OTHOLIEHWEM Npejena ycTanoCTHOrO HanpshkeHnsa K eiCTBUTE/IbHOMY HanpshKeHuto, B KOTOPOM
NPUHNMAETCS BO BHUMaHUe CTOMbKO BAUSIOLWMX (haKkTOpOB, CKO/IbKO BO3MOXHO {CMOTPY PUCYHOK 1).

Kpome Toro, rpachuk Ha pucyHke 1 unacTpupyeT, kak Nnpy NPMMEHEHUN KpUTepus ycTanoctu Ans on-
pegeneHHbIX ycrnosuii cmaskm a)SO acMnToTUYeCKN NpubanxaeTcs K 6€CKOHEYHOCTU M OCTaeTCA PaBHbIM
6eCKOHEYHOCTH, KorAa AeNCTBUTEIbHOE HanpshKeHne a CHUXaeTCs M CTaHOBUTCS MeHblUue npegena ycrano-
CTHOro HanpsbkeHus <w. Mpu pacyeTe pecypca NOALWMWMNHUKA B KAYECTBE KPUTEPUA yCTanocTn TPaguLMOHHO
UCMoMb30Ba/IM OPTOrOHa/IbHOE KacaTesibHoe HanpshkeHue (cM. ccbinky [3] B 6ubnuorpacum). Moatomy rpa-
vk Ha pucyHKe 1 MOoxeT Takke 6a3MpoBaTbCs Ha YCTa/IOCTHON BbIHOC/IMBOCTY MO CABUTY.

"ISO

PucyHok 1 — KoadhcpumumneHT mogudmkaumm pecypcea, also

Ipadivk Ha pUCyHKe 1 MOXHO BblpasuTh cnegytolueli popmy ot

(24)
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HanpsxeHve, onpefensiolee ycTanocTb Ha [OPOXKE KayeHWs, rnaBHbIM 06pa3oM, 3aBUCUT OT pac-
npefeneHns Harpys3ku BHYTPU NOALUUMHUKA W OT pacnpefeneHus noAnoBepXHOCTHbIX HaNpsKeHuii B Hau-
60nee Harpy>xeHHOM KoHTakTe. [lns ynpoLieHnsa npakTUYecknx pacyeToB BBeLEH Npefen ycTanoCcTHON Ha-
rpy3km Cu(cMoTpm ccbinky [3]).

AHaNorMyHoO cTaTuyeckoil rpysonogbemHocTun no FOCT 18854. CuonpefensieTcsi Kak Harpyska, npu
KOTOPOI B Hanbosee Harpy>€HHOM KOHTaKTe AOPOXKM KauyeHus [AoCTuraeTcs npefdesn ycTasloCTHOro Hanps-
XeHuns (M Kpome TOro, OTHOLLEHME aja MOXHO afekBaTHO NpubansnTb oTHoweHnnem CJIP n KoadumumneHT
mMoAucukauum pecypca a,So BblpasunTb Kato

(25

Mpu pacyete CucnegyeT yunTbiBaTb BAUSHUE CeyoWwmnX (akTopos:

- TUN. pa3mep U BHYTPEHHIOK reoMeTpuio MOALWNMHUKAE,;

- NpouNb TeN KaYeHUs 1 JOPOXEK KauyeHus;

- KayecTBO U3rOTOBJ/IEHUSA:

- npegen ycTasioCTHOrO HaMpshKeHUss MaTepuasna 4OPOXeEK KaueHUs.

3HayeHna npefena yctanocTHOl Harpy3km CumoryT 6biTb onpegeneHbl no dhopmynamM, NpuBeAeHHbIM
B NpuNoxeHun B.

9.3.3 TlpakTnyeckne mMeTogbl OUEHKN KO3huumMeHTa mogudukaymm pecypca

9.3.3.1 O6wwme nonoxeHns

CoBpeMeHHasa TexHO/0MMs JaeT BO3MOXHOCTb ONnpefesivTb aiso NyTeM COYeTaHus Teopuu, npu ee
KOMMNbIOTEPHOW NOAAEPXKE, C IKCMEPVMEHTAIbHON NPOBEPKONM WM MpakTUYeckuM onbiToM. Kpome Tuna nog-
LWUMNHWKaA. Npefena ycTasoCTHON Harpy3ku n Harpy3ku noAwunHmKa, koaduyMeHT arao B HaCTOSALWEM CTaH-
JapTe yunTblBaeT B/IUAHNE Taknx pakTopos, Kak:

- yc/noBus cMasku (TMn CMasoyvyHOro martepuana, BSA3KOCTb, YacToTa BpalleHus MOALMMHMKE, pasmep
NOALLMNMHMKAE, NPUCAaKN);

- OKpyxawwas cpefia (YpoBeHb 3arpsa3HeHns, YnaoTHeHUS);

- YyacTuubl 3arpasHAoLWero sewiectsa (TBepAOCTb M pasMep 4acTul, Mo OTHOLLIEHWIO K pa3mepy nog-
LUMMHUKA. MeTO[, CMa3blBaHus, uibTpaums);

- MOHTax (cobniofeHne 4MCTOTbl BO BPEMS MOHTaxa, Hanpumep, TuiaTenbHas MNPOMbIBKA Y3na,
unbTpayma nocTaBNAeMoro Macna).

BnuvaHne 3a3opa v nepekoca NoALUNHMKA HA pecypc NoALlnNHUKa npeacTasneHo B ISO/TS 16281 [1].

KoathhuumneHT mogudmnkaLmm pecypca a)3o MOXHO BbIBECTU U3 CeAYIOLWEero ypasHeHus

(26)

KoathchmumeHTbl ec 1 yunTbiBaKOT 3arps3HeHne 1 ycnoBusa cmasku. ITu kKoaddpmumeHTbl paccmaTpu-
Batotca B 9.3.3.2 1 9.3.3.3.

3HaveHusa KoadhpuumeHTa moandmkaumuy pecypca a,so A1 COOTBETCTBYIOLLEro TMna NoAWnnHYKa mo-
ryT 6bITb OnpefesneHbl No rpadukaMm Ha pucyHkax 3-6.

[OnHamuyeckyto aKBMBasIEHTHYIO Harpysky P BblumncnsawoT no popmynam (3). (10). (11). (14), (15), (20) u
(21).

9.3.3.2 KoathduumeHT 3arpA3HeHmns

Ecnu cma3ouHblii MaTepuan 3arpsis3HeH TBepAbIMK YacTulamu, To B pesynbTaTe nepekarbiBaHns aTuX Yac-
L, MOryT 06pa30BbiBATLCA OCTaTOYHbIE BMATWHbLI Ha AOPOXKE KadeHus. B mecTax aTux BMATUH MPOVCXOANT
MOBbILIEHVE IOKA/TbHOTO HaMnpshKEeHUs,, KOTOPOe BeAET K CHUKEHWIO pecypca MOAWWMNHUKA. DTO CHUXEHWE pe-
cypca BCrefCcTBMe 3arpsi3HEHNA MacsaHOW NAEHKN yYnUTbIBaeTCcs Ko3(h(MLNEHTOM 3arpA3HEHNS ec.

CHuxeHne pecypca B pe3ysibTate NpUCyTCTBUS TBEPAbIX YacTWL, B MAC/ISSHON NMEHKe 3aBUCUT OT Ta-
Knx thakTopos, Kak:

- Tun. pasmep, TBEPAOCTb U KOJIMYECTBO HACTULL;

- TO/MIWMHA Mac/sHOW NeHKn (OTHOCUTesbHas BA3KOCTb K, cMoTpu 9.3.3.3);

- pasmep noAwWwmnHKKa.
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OpUEHTUPOBOYHbIE 3HAYEHNS Ko3dhrumneHTa 3arpsa3HeEHNA MOXHO BblbpaTb B Tabnuue 13, B KOTOPOIii
npuBefeHbl TUNWYHbIE YPOBHU 3arpsa3HeHUs 4719 XOPOLIO CMa3aHHbIX MOALWUMHUKOB. bonee TouHble n nog-
po6Hble CpaBoOYHbIe 3HAYEHNS MOXHO NOJYYUTb, UCMOMb3YA rpaddvkv Uan opmMy bl B MPUIoXeHUn A. 3Tn
BE/IMYNHbI AeliCTBUTENbHbI A1 CMECK 13 YyacTul, pasHoli TBEPAOCTM U MPOYHOCTH, B KOTOPOW TBEpAble yac-
TULbI onpegensoT MoancULMPOBaHHbIN pecypc. Ecnvm NpucyTCTBYIOT KpYMHble TBEPAble YaCTULbl, KOTOpblE
BbIXOAAT 3a npejesibl pasmepos, npegnonaraemblix knaccamy 4nctotbl no ISO 4406 [7], To pecypc noa-
LUMMHMKA MOXET Oka3aTbCH 3HAYMTENIbHO MeHbLLE pacyeTHOro pecypca.

Tab6nunya 13— KoaduuneHT 3arpsisHeHuns, ec

YpoBeHb 3arpsisHeHs Bc

0,X< 100 HK Dp. 2 100 Mm

CBEepXBbICOKUIA YypOBEHb 4WUCTOTbI. Pasmep uvacTul, cousMepum c 1 1
TOMLWMHOV MacnsHON NaeHkn: nabopaTopHble yC0BUS

Bbicoknii ypoBeHb 4MCTOTbl. Macno oTUNLTPOBAHO CBEPXTOHKUM o7 0.6 10 0.8 oT 0.8 5o 0.9
(UNLTPOM: TUNUYHBIE YCMOBUA AN1A NOZALMNHUKOB PEeCYpCHOro cMasbl-
BaHNA C yNNOTHEHUAMU

HopmasnbHbIi ypoBeHb 4MCTOTbl. Macno OoT(UALTPOBAHO TOHKUM o1 0.5 00 0.6 or 0.6 0 0.8
(UNBTPOM: TUNUYHbIE YCNOBUA A1S NOZLIMNHUKOB PECYpPCHOTo CMasbl-
BaHMA C 3alWUTHbIMU Waibamu

JNlerknii ypoBeHb 3arpsisHeHunsi. MpucyTCTBME He3HAuWTeNbHOro 3a- o1 0.3070,5 oT 0.4 o 0.6
IPA3HEHUSI @ CMA304YHOM MaTepuane

TunuyHoe 3arpsasHeHne. TunNuuHble YCNOBUA ANA MOALWMNHUKOB 6e3 ot 0,1 g0 0.3 or 0,2 no 0.4
BCTPOEHHbIX YN/IOTHEHWIA: NpoTOYHaa hunbTpaLusa; YacTUYKM U3Hoca 1
3arpsisHeHNs 13 okpyxatoLeii cpeabl

CunbHoe 3arpasHeHune. Okpyxawwas cpefa nofwunHmka oYeHb 3a- ot Opo 0.1 ot 0p00.1
rpsi3HEHa W NOALIMMHUKOBLIN Y3e/1 He YNNOTHEH Haanexalnm obpasom

OueHb cUbHOE 3arpsi3HeHne 0 0

3arpsisHeHue BOAOWN MW APYTUMU XUAKOCTAMY B AAHHOM CTaH4apTe He paccMaTpuBaeTcs.

B cnyyae cnibHOTO 3arpssHeHns (Korga ec npubnmxaeTcs K Hysi) 0TKa3 MOXeT ObiTb Bbi3BaH M3HOCOM, 1
pecypc NoALUUMHUKA MOXET 0Ka3aTbCs 3HAYMTESIbHO HKE pacyeTHOro MoAMgMLMPOBaHHOIO pecypca.

9.3.3.3 OTHOCUTeNbHasa BA3KOCTb

9.3.3.3.1 PacueT OTHOCUTENbHOI BA3KOCTYU

Oh(heKTUBHOCTL CMA304YHOro MaTepuana raBHbIM 06pa3oM onpefenseTcs CTeneHbl pasfgeneHus
KOHTaKTUPYIOLLMX NOBEPXHOCTEW KayeHus. [ns obpas3oBaHUsi COOTBETCTBYHLLEN pa3fenntesibHoin cMasou-
HOI M/IEHKN CMa30Y4HbIi MaTepuan fo/MHKeH obnagaTe onpefenieHHoOW MUHUMasIbHONW BA3KOCTbIO Mpu AOCTH-
XEeHUN NoALIMNHUKOM paboueii TemnepaTypbl. YC/ioBue pasfefieHnsi CMa3oyHbIM MaTepuasioM xapakTepu-
3yeTcs OTHOCUTE/IbHOW BSA3KOCTbIO K , AB/IAIOLWEACA OTHOLWEHNEM AeliCTBUTE/IbHO KUHEMATUYECKOW BSA3KO-
CTU |-K HOMWHAIbHOWN KMHEMATUYECKOW BA3KOCTU U,. 3HAYEHNEe KMHeMaTUYeCKoN BA3KOCTU i-MPUHUMAIOT npu
paboueit TemnepaType CMa3oyHOro marepuana.

Y @7

« CBefeHna o knaccax unctotbl No ISO 4406 pgaHbl B TOCT 17216-2001.
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[na obpa3oBaHus COOTBETCTBYIOLLEW MACNAHON MAEHKN MeXAY KOHTaKTUPYOLWUMU MOBEPXHOCTAMMN
KayeHUs CMa3oYHblii MaTepuan fO/HKEH COXpPaHATb ONpeAenieHHY MUHUMabHYH BA3KOCTb Mpu pabouyeit
Temnepatype. Pecypc noAwnnHuKa MoOXeT yBENNUYNTLCA NPY yBENNYEHUN KWHEMATUYECKON BA3KOCTH V.

HoMMHaNbHYI KMHEMAaTUYECKY BA3KOCTb W, MOXHO OnpenennTb nNpu nomowm rpaduka Ha pucyHke 2
C YMETOM 4acTOTbl BpaLleHns NoAwumnHuka n gunaMeTpa LeHTPOBON OKPYXXHOCTH DOM[MOXHO Takke UCnosib-
30BaTb cpegHuii guameTp nogwwunHuka 0,5 (d + D)] wam BeIMMCANTL NO cneayowmmM opMynam:

v, =45000n °-830pw 05 pgna n <1000 muH \ (28)

VI a4500n °'50pw 05 pgns n* 1000 mMuH \ (29)

PucyHok 2 — HomuHanbHasa kKnHematumyeckasi BA3KoCTb W

9.3.3.3.2 OrpaHuyeHns npun pacyete KoapduumneHTa BA3IKOCTH

PacueT * 6asupyeTcsa Ha NPYMEHEHUVN MWHEepasbHbIX Maces ¥ MexXxaHU4eckoli o6paboTkM MOBEpPXHO-
CTel [OpOXeK KaYeHMa NOAWUMHUKA NPY XOPOLIEM KayeCcTBe U3rOTOBMNEHUS.

paduk Ha pucyHke 2 n dopmynbl (28) 1 (29) Takke MOXHO MPUBAMKEHHO MCNO/b30BaTb AN CUHTE-
TUYECKNX Macesi, Hanpumep CUHTeTUYeCcKnx macen yrnesogopogHoro tuna (SHC), ana kotopbix 60/ee Bbl-
COKWIA MHAEKC BA3KOCTU (Masioe M3MeHeHWe BSA3KOCTW B 3aBMWCMMOCTM OT TemnepaTypbl) KOMMeHcupyeTcs
60/1ee BbICOKMM Nbe30KOIPMULNEHTOM BA3KOCTU Y MUHEPAsIbHbIX Maces, U B CU/y 3TOr0 CO34aeTcs noytu
OAMHaKoBas MacnsHas nneHka Npu pas/MuHbliX paboumx Temnepartypax, ecnvm macno o6oux TUNoB vmeeT
0fIMHaKOBYI BA3KOCTbL npu 40°C.

OfiHaKo ecnn ecTb HE06XOAMMOCTb B 60/1€e TOUHON OLeHKe 3HaYeHWs K, Hanpumep, Ans 0coboii unc-
TOTbl 06pPaboTKM NOBEPXHOCTU AOPOXKM KayeHws, cneunduyeckoro nbe3okoadduureHTa BA3KOCTH, KOH-
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KPOTHOI NIOTHOCTY, W T.4.. MOXHO MPUMEHUTL NapameTp naeHkn J1. STOT napameTp MeHKM XOpoLwo n3Bec-
TeH B uTepatype, Hanpumep no cchbiske [4].
Ecnun paccuutaH napameTp /. TO 3HAYEHNE K MOXHO NPUBIMKXEHHO OLEHNTb MO crieaytolleil dhopmyne

K* 1 17, (30)

9.3.3.3.3 MnacTuyuHbIii cMa304HbIA MaTepuan

padhvk Ha pucyHke 2 1 popmynbl (28) 1 (29) B paBHOI Mepe NPUMEHMMbI K BA3KOCTM 6a30BOro Macna
NIacTMYHOro CMa3oyHOro martepuana. Npu Ncnonb30BaHMU NIACTUYHOTO CMA304HOro MaTepuana KoOHTaKTbl
MOryT paboTaTb B YC/IOBUAX CU/ILHOTO TO/I0AAHUST U3-3a MJIOX0M TEKyYeCcTW NAaCcTUYHOIO CMAa3o4yHOro MaTe-
pvana. BegyLeii K N10Xol cMaske Y BO3MOXHOMY CHUXEHWI0 pecypca.

9.3.3.3.4 YyeT npoTMBO3aAMPHbIX Npucagok

B cnyvae. Korga  oTHOcuTesibHas BA3KOCTb v<l1l wn KOahpMLUMEHT  3arpA3HeHus
BC I 0.2 npw 3TOV OTHOCUTENbHON BA3KOCTM, TO MOXHO WMCMNOMb30BaTh 3HAYeHWe *» = 1 npu pacyeTe ec U
a,[10, eCNN NCMo/b3yeTca CMa3oyHblli MaTepuan ¢ anpobmpoBaHHbIMU 3D EKTUBHBIMU NPOTUBO3aANPHBIMY
npucagkamu. B aTom cnyyae KoadhuLMeHT Moandmkaumm pecypca. alio- nonxeH 6bITb orpaHuyeH oo a,
3 No OTHOWEHUO K KO3thhMumMeHTy Mogudmkaummn pecypca, a,S0. paccyMTaHHOMY A8 06bIYHBIX CMA304-
HbIX MaTepuanos C AeliCTBUTENbHBLIM 3HAUEHNEM K, EC/IM 3TO 3HadYeHue alio 6o/blue 3.

MoTuBauus yBenMyeHUss 3HaAYeHWs /1 3aK/loyaeTcs B TOM. YTO MOXHO OXupaTb 61aroTBOPHOro agh-
dhekTa CrnaxumBaHns KOHTaKTUPYIOLWMX NOBEPXHOCTEN, ecnv NMPUMEHSIIOT 3heKTUBHYIO NPOTVBO3aAUPHYIO
npucagky. B cnyyae cuibHOro 3arpssHeHuns (koadduumeHT 3arpasHeHns ec < 0.2) adpheKTMBHOCTb NpoTH-
BO3aAMpPHbIX MpUCafoK crefyeT NpoBepuTb Npu akTMYECKOM 3arpsA3HeHUn CMasoyHOro MaTepuana. -
heKTMBHOCTb NPOTMBO3aAMPHBLIX NPUCALOK AO/MKHA ObiTb NPOBEPEHa B peasibHbIX YCIOBUSAX IKCnayaTauum
WM NpU COOTBETCTBYIOLLEM UCMbITAHUW MOALWNMHUKA.

9.3.3.4 Pacuet koadppuumneHTa moandukaumm pecypca

KoadhdpmuneHT mognchmkauum pecypca, a&o. MOXHO 1erko onpeAenuTb NocpescTBOM pucyHkos 3. 4. 5
1 6 WM BbIYUCIUTL, UCnonb3ysa popmynbl (31) — (42). Kak onpegenntb koaddumumeHTsl Cu ec 1 K Mo rpa-
dvkam unu oopmynam, ykasaHo B nyHkrax 9.3.2. 9.3.3.2 1 9.3.3.3.

OpreHTMPOBOYHbIE 3HaYeHUs Ko3ahhuLeHTa 3arpsa3HeHNs ec MOXHO B3ATb M3 Tabnuubl 13. Bonee
TOYHble 1 6onee NogPO6HbIE OPYEHTUPOBOYHbIE 3HAUYEHUS MOXHO onpefenuTb 13 rpadvkos nnu dopmyn,
NPUBEAEHHbIX B MPUIOXEHUN A.

Ha npakTuke koaddmumeHT MoancrKauum pecypca cnegyeT orpaHnunTb a,s0 A 50. 3TO orpaHnyeHve
npuMeHnmo Takxe npn ecCJP> 5.

Mpwn v> 4 cnepyeTt UCNoONb30BaTh 3HAUYEHNE *o =4,

Ecnun 3HaveHne v < 0.1, TO npu cyulecTBylOLIEM B HacTosiLLee BPems OnbiTe pacyeT koadhdumumneHTa
3,30 HeBO3MOXEH 1 3HaueHns a,s0 AnsA K< 0,1 BbIXOAAT 3a npefersibl hopmyn 1 rpacvikos.
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PucyHok 3 — KoadhdmumneHT mogndmkauun pecypca. a,. Ana pagumanbHbIX U
pafnanbHO-YNOPHbIX LAPWKOBbIX NOALNMNHUKOB

KpvBble Ha pucyHKe 3 OCHOBaHbl Ha cneayroLmx dopmynax:

9.3
2.2649 '°B31
n5438,; (“pC "5 ]
9.3
iSO = ~ - Lo%87 1, & ans 04 Mk<1
aiS0 =01 1~» 2.5671 KO..|/|87\] ‘

p |

(1)
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PucyHok 4 — KoadhchuuneHT mogucukauumn pecypcea, 3 180, ans pagmanscHbIX 1
pafmanbHO-yNOPHbIX POSIMKOBBLIX MOALWMMNHUKOB

KpvBble Ha pucyHke 4 OCHOBaHbI Ha crefyoLwmnx dpopmynax:

9,185

%0 1.5859- 199 ana 01£«k <04,

~0 154381
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9.185

3so0 =01 1—i 1,5859 —&ﬁ%ﬁ% ana 04nk<l

(3%)

9.185

%o =0.1 1-11,5859- 1,2348 ONSA 1€ K <.4.
\% K

01071739 M ' 1

(36)

PucyHok 5 — KoadphmumeHT MoaudmkaLum pecypcea, aiso. 415 YNopHbIX U YyNOPHO-pauasibHbIX LAPUKOBbIX
NOALINMHNKOB

KpvBble Ha pucyHke 5 0CHOBaHbl Ha criefyloLmx hopmynax:
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ona 01" k <0,4.

ona 0.4 £x <t

%o =0.1,1- ,2,5671- 19987 ona 1£k £4.

( 70,071739

PucyHok 6 — KoaghcpuumeHT mogudpukaumm pecypea, a,so, A/1s ynopHbIX
1 YNOPHO-paAnasibHbIX POSIMKOBBIX NOALWNMHUKOB

30
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KpviBble Ha pucyHke 6 OCHOBaHbl Ha cnegywmux hopmynax:

0.4] 9,85
13993
% 0=0.T1- Z5859- 0 25P) ana 0.1£ Kk <0.4. (40)
[ 04-7-9.185
3so =°- 1-[2.5859- 12348 'lJeS1} ona 045k <’ (41)
\% K~r"JU .5P)
oq 0185
— 1-~5859-1E fLY ~LI! A 1E£k £4. 42
%o0=01""y k071739 [l 2.5p ad (“42)
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MpunoxeHne A
(cnpaBouHOE)

MoApo6HLIA MeTog OLEHKM KO3hdULMeHTa 3arpsa3HEHNs]

A.1 O6wune NoNoxeHus

YNpoLLeHHbI MeToq OLeHKN 3HaueHus koaduumeHTa 3arpasHeHuns, ec. npusefeH B 9.3.3.2. HacTosawee npu-
noxeHue gaeT 60/5ee COBEpLUEHHbIE W NMOAPOGHLIA MeToA pacyeTa KoadhdULuMeHTa ec. U. KpoMe 3TOoro, pasbscHseT
nocpefcTBoM rpaukos cTeneHb BAUSHUA Pas/iMuHbIX AeiCTBYOWMUX PakTopoB Ha 3arps3HeHue. [ocne TOro kak BC
onpejeneH, OH UCNONb3yeTca ANA pacyeTa KoadduumeHTa mogudurkalmm pecypca B COOTBETCTBMM € NyHKTOM 9.3.3.4.

KoathhuuneHTbl 3arpa3HeHnss MOXHO onpefenunts 160 NocpeacTBOM rpaukos, NM60 BbIYNCAUTL NO hopmynam
ONA cnefyowmnx cnocobos cMasbiBaHUA:

- LMPKY/SLMOHHOE CMa3biBaHWe MacsioM, oT(UAbTPOBAHHbIM BCTPOEHHbIMU hubTpamMun nepej nogadvein K noa-
LWINMNHVKAM.

- CMasblBaHWe Mac/siHOW BaHHOW WA LMPKYNSALMOHHOE CMa3blBaHWe MacsioM, OT(PMIbTPOBAHHbIM @BTOHOMHbBIMU
hunbTpamu,

- CMasblBaHWe NAacTUYHbIM CMa304YHbIM MaTepnasiom.

[na oueHKN BAUAHUA 3arpsisHEHUA Ha KO3 MUUMEHT BC. B C/ly4ae CMasblBaHUSA Mac/isiHbiM TymaHoMm, cM. ISO/TR
1281-2 [2].

A.2 O603Ha4yeHuns

B HacTofiLLeM NPUIOXKEHUN NPUMEHEHbI 0603HAaYeHNs pasfena 4. a Takke ykasaHHble HUXe.
X - pa3mep 4acTUUKM 3arpsisHeEHUS B MKM(C) ¢ kanum6poskoii no TOCT P MCO 11171 [5]
- K03a(hUUMEHT hunbTPOBaAHMA NMPU pa3mepe YacTul, 3arpssHeHns X (o6o3HayeHne X CM. Bbllle)
O603HayeHne (c) nogpasymeBaeT TO. YTO CHETUMKM YACTUL, — YacTUL, pasMepoM X MKM — GyayT oTkannbpoBaHbl
APC (aBTOMaTW4YECKMM ONTUYECKUM CHETUMKOM OAMHOYHbLIX Yacuwl) no FOCT P UCO 11171 [5].

A.3 YcnoBusi 4ns BbiGopa rpadnkoB v hopMyn AN pasMyHbIX METOLOB CMa3blBaHUS

A.3.1 Lnpkynupytoujee Macsio co BCTPOEHHbIMK uUbTpamMm

KoathduuneHTt cunbTposanuna /?,G Ans yactuy pasmepom x MKM(c) B cooTtBetcTBun ¢ TOCT P MCO 16889 [6]
aBnaeTca Hanbonee BAUATENbHbIM (DaKTOPOM Npu Bbibope rpadmkos n hopmyn. Kpome Toro, Ha aTux rpadmkax ykasaH
YPOBEHb 3arpsi3HeHus, COOTBETCTBYOLWMNI AnanasoHy koda uncToTbl no 1SO 4406 [7J). YpoBeHb 3arpsi3HeHUs r/1aBHbIM
06pa3om coOTBETCTBYET COCTOSIHUIO Macna A0 NPOXOXAEHUA ero Yyepes BCTPOEHHbI hnabTp.

MpumeuyaHue — VccnegoBaHusi TOYHOCTU U3MEPEHUST YACTOTLI Macna nocpescTBOM oT6opa npo6 macen
NPUBESIO K 3aK/IOYEHNIO, YTO ONPEAeNuTb YACTOTY Macia C Kakoi-nn6o CTeneHbld TOYHOCTM KpaiiHe TpyaHo. [laxe co-
65110438 BCe Mepbl NPefoCTOPOXHOCTH, OYEHb TPYLHO He 3arps3HUTb NMpo6y mMacna W. KpoMe Toro, CyLiecTByeT puck
BK/TIOYEHUS BbIKPUCTA/I/IM30BABLUMXCS NPUCAA0K Mac/ia npu nogcyeTe 4actul. PUCK NosyYeHnst HENPaBuIbHbIX Pe3y/ib-
TaToB M3MEepeHusi 06YCMIOB/EeH TEM. YUTO BHELLHee 3arpsi3HeHue SIBNSeTC MakCUMaslbHbIM NPU aHanu3e OYeHb YMUCTbIX
macen.

YucToTa LMpKyNupyoLwero Macna B NPUMEHEHUSIX CO BCTPOEHHbIM (DUNbTPOM 06bIYHO ynyywaeTcs, ecnv Macno
B ONpefeneHHbI Nnepnos BpeMeHn npoxoauT yepes cunbtp. MoaTomy ob6wmii ypoBeHb 3arpA3HeHns macsa nepej npo-
XOX/[AEHUEM Yepe3 BCTPOEHHbI PUNLTP MOXeT o6ecneunTb Hawnydlime nokasatenn (pakTUYecKoil YncToThl Macna B
cucTemMax ¢ uupkynsuneldi macna. TpyAaHOCTb, CBA3aHHAsA C TOYHbIM M3MEPEHUEM YUCTOTbl Macna, ABAAETCS NPUUYUHONA
npuMeHeHns koadduunenTa punbTpauun /3|c| 4na yactuy pasmMepom x kak Hanbonee BAusOLWero koaduymeHTa npu
BbIGOpE noaxoasLLero rpaduka ec UM opmysibl AN BCTPOEHHLIX CUCTEM C LMpKyNsiLmeid macna

A.3.2 CmasbiBaHWe B Mac/siHOli BaHHe

[na cuctem cmasbiBaHWS B MAC/SHOW BaHHE U CMasbiBaHUSA LUPKY/IMPYIOLWMM MAc/ioM NpU NPUMEHEHWUN TOMbKO
hbTPOB BHE CUCTEMBI, BbIGOP rpadinkoB nnn hopmyn onpegenserca TpedbyemMbiM YPOBHEM 3arpA3HEHNs, JaHHbIM Kak
AnanasoH K1accoB YMCTOTbI cornacHo ISO 4406.

A.3.3 MnacTuuHbIi cMa30yHbIli MaTepuan

[na nnacTMyHOro cMasoyHoOro Matepuasna pekoMeHayeMmblili BbI60p rpaddMKoB 1 hOpMyn ANS Pa3IMUYHbIX YPOBHE
YNCTOThI yKasaH B Tabnvue A.1, 1 3TOT BbIGOP AO/MKEH 6a3MpoBaTbLCA TOMLKO Ha 3TOI Tabnuue.

A.3.4 MoHTax noAwWwunnNHUKa U nogadya macna

[Ans JOCTUXEHUA NPOrHO3MpyeMblX PecypcoB MOALIMMNHUKA BaXHO, YTO6bLI NOAWMNHMK paboTan B npeanonarae-
MbIX YC/TOBUAX C CAMOro 3anycka v nocse nogayn HoBoro macsia k CMcteMe cMas3oBaHus.

Mo3ToMy OuYeHb BaXHOI npoueaypoil siBNseTca TuwaTeflbHas NPOMbIBKA y3na MNOALWWNHMKA NOC/Ne MOHTaxa, u
0c060 BbiCOKMe TpeboBaHVA NPeabABAATCA, €eC/v MOALWMNNHUKA B6yayT paboTaTb B YC/IOBUSIX MOBbILEHHOW YACTOTHI.
BaxHO Takxe, 4To6bl HOBble Macna 6bl/1M 0TPUNLTPOBAHbLI Nepes nojaveit B MacnsiHy0 cuctemy. IT0T UNLTP AOSKEH
6bITb TAKUM Xe KauyeCTBEHHbIM, HO 60/1ee adhheKTUBHBIM, YeM (PUNbTPbI, NPUMEHAEMbIe AN1S MACIAHON CUCTEMbI.
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A.4 KoapchuumneHT 3arpasHerus, B(\ Ana UUpKYyNSUMOHHOTO MACNSIHOTO CMas3blBaHUA CO BCTPOEHHbLIMY
dunbTpamu

[ns cuctem UMpKyNMpyloLiero macna co BCTPOEHHbIM huabTPoM ko3 MEeHT 3arpsasHeHns BC nepef nogadei
macna K noAWwunnH1uKaM MOXHO onpeaennTb NocpeAcTBOM rpachnkoB uan popmyn Ha pucyHkax A.1 — A.4. CHavana no
KoadhuuymeHTy dunbTpoBaHua [,c, onpeaensoT Bbi6op rpaduka nav @opmynbl, U B 3TOM CiyyaB 415 BbIGPaHHOrO
x(c) 3HauyeHne [O/DKHO 6bITb TAKUMU XEe WM Bbllle 3HaYeHWs, NoKasaHHOro AN KaxAolk guarpammbl. MacnsHas
cucTema fo/kKHa Takke UMeTb YNCTOTY B Npejenax paga, ykasbiBatowero Kogbl YucToTbl no ISO 4406.

®opmyna BC H o<l — 0.5663/0,*" '). rae A =0.0864 k'™"* D Kk«l 1
Pap kogos no ISO 4406: -/13/10. -N1 2/10. -/13/11. -/14/11

PucyHok A.1 — KoathpmumeHT ec ansa LUMPKYyASALUOHHOTO Mac/isiHoro cMasblBaHus
CO BCTPOEHHbIMU hunbtpamu — feci = 200. kog no 1SO 4406 -/13/10

®opmyna sc m A<l - 0.9987/0,'1). (4o a =0,0432 v** Onosanall
Psapa kogos no ISO 4406: -/1512. -N6/12. -/15/13. -/16/13

PucyHok A.2 — KoathdhULMEHT ec ANst LUMPKYISLUMOHHOTO MaC/siHOrO CMasblBaHus
CO BCTPOEHHbIMK chunbTpamu — /3,a4 = 200, kog no ISO 4406 -/15/12
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®opmyna Bc* o(l— 1.6 329 J.rgqea*0.0288 a0" O,.' wno41l
Psag kogoB no ISO 4406: -1 7/14.-/18/14, -/18/15. -N19N6

PucyHok A.3 — KoadphmumeHT BC 415 LMPKYASLUOHHOIO MacisiHOro cmasbiBaHus
CO BCTPOEHHbIMU hunbTpamu — /b3 i 75. kog no 1SO 4406 -/17/14

®opmyna ec * o(l - 2.23b2K0,'N1).rae 0* 0.0216 &p“ 0,.*“ noi 1
Psag kogos no ISO 4406: -N19/16. -/20/17. -/21/18. -/22/18

PucyHok A.4 — KoathduLmeHT ec gnsa LUpKyIALNOHHOTO Mac/IsSiHOrO cMasblBaHus
CO BCTPOEHHbIMU hunbTpammn — /240G r 75. kog no 1SO 4406 -/19/16

A.5 KoaththnLMEeHT 3arpsi3HeHUsi ec A8 CMasbiBaHWA Mac/iom 6e3 QuabTpauum Uan ¢ NpUMeHeHuem
ABTOHOMHbIX (PU/ILTPOB

Mpy cmasbiBaHWM mMacnom 6e3 chnnbTpayum ManM Npyu NPUMEHEHNN aBTOHOMHbIX (PUAbTPOB KOIPPULMEHT 3arpsas-
HEHUA ec MOXHO onpefenuTb, UCNONb3ya rpadukn unn opmynbl Ha pucyHkax A.5 — A.9. Psg kogoB yncTtoTel no 1ISO
4406. ykasaHHbIX 4151 KaXA0ro pucyHka, cnegyeT ucnonb3osaTb 419 Bbibopa nogxoasLiero rpadvka nam opmynsl.
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dopmyna »t - o<l - 0.6796/0,,,"1). rae n « 0.0864 a-1' O«,n“ nail
Psap kopoB no ISO 4406: -«310. -N200. -1 1/9. -/12/9

PucyHok A.5 — KoadhdhuumeHT ec Ana cmaskm maciomM 6e3 dounbtpauuy nam
npv NPpUMEHEHNN aBTOHOMHbIX (OUNbLTPOB, Kog -/13/10 no 1SO 4406

®opmyna Bc* a(l — 1,141/Dp."1).rae a» 0.0288 kK 1>0,,' " mai 1
Pap kopos no ISO 4406: -/15/12, -N4/12.-N16/12. -/16/13

PucyHok A.6 — KoadhdpuumneHT ec 4ns cmasbiBaHUA MacioMm 6e3 punbTpauum nnm
C NPYMEHeHNeM aBTOHOMHbIX (DUILTPOB, KofA -J1 5/12 no ISO 4406
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®opmyna BCm «(1 — 1.167/0,«,0). rqe a* 0.0133 Onownnat 1
Pap kopgoB no 1SO 4406: -/17/14, -/18/14. -/18/15. -/19/15

PucyHok A.7 — KoadhdhuumneHT ec AN cMmasbiBaHUSA MacnoM 6e3 counbTpaumm unm
C MPUMEHEHNEeM aBTOHOMHbIX puNbTPOB, KoA-/17/14 no ISO 4406

dopmynaec» /ikl- 2.5164/0,rae a«0.00864 a*“ Op.0,! n «S 1
Papg kopos no ISO 4406: -/19/16. -/18/16. -/20/17. -/21/17

PucyHok A.8 — KoadhhumumeHT BC A8 cMasbliBaHWA Mac/iom 6e3 uabTpayum nnm ¢ npumMeHeHnem
aBTOHOMHbIX PUIbTPOB, koA -719/16 no ISO 4406
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®opmyna Bc m <41 — 3,8974I1D , rae «r» 0.00411 n*410,."'"mnacCil

Psap xopos no ISO 4406 codes -721/18, -/21/19, -/22/19. -/23/19

PucyHok A.9 — KoaddpuumeHT ec gnia cMasbiBaHUSA Mac/iom 6e3 dounbTpauum
UNN C MPUMEHEHNEM aBTOHOMHbIX (OUNbTPOB, Kog -/21/18 no 1SO 4406

A.6 Koath(hULMEHT 3arpsi3HeHNst B ¢ ANsi NIACTUYHOIO CMa304yHOro matepuana

[na nnacTMYHOro CMasoyHoro marepuana Koam@uLMeHT 3arpsa3HeHnss BC MOXHO onpeAennTb, UCNosb3ys rpadu-
K1 unm opmynbl Ha pucyHkax A.10 — A.14. Ta6bnuuy A.1 cnefgyeT ucnonb3osaTh A8 Bblbopa noaxoasalero rpaduka
nnn popmynbl. Bel6rpaloT CTpoKy Tabnuubl ¢ YCNOBUSIMU 3KCNyaTauun, KoTopble Hanbonee NosHO oTBeYaloT AeliCTBM-

TE€NbHbIM YC/TOBUAM.

Ta6nunya Al — Bbibop rpadurkoB v hopmyn A8 NAACTUYHOTO CMA304YHOro MaTepuana

Ycnosua skcnayatauuu

OuYeHb YWUCTbIW, TWATENbHO NPOMbITHINA Y3€/; O4YeHb Xopolas repMeTusauus
noALIMMHNKA OTHOCMTENbHO paboueii cpefbl; NOBTOPHOE CMasbiBaHWe NPOu3BO-
AWNTCS HENPepbIBHO WK Yepe3 KOPOTKME NHTepBasbl BpeMEHN

3akpbiTble NOALWMMHWUKA PECYPCHOTO cMasbiBaHusi ¢ adhdhekTuBHOI repmeTnsa-
uueli oTHocuTenbHO paboyeli cpeabl

YnCTbIA, NPOMBITBINA y3en; xopolasa repMeTusanmsa NOAWUMNHUKA OTHOCUTENbHO
paboueli cpepabl; MOBTOPHOE CMa3blBaHWE COMMACHO TEXHUYECKUM YC/I0BUSM
n3rotoButens

3akpbiTble NOALMMNHUKA PECYPCHOTO CMa3blBaHUs C Hajanexalleli repmeTunsaum-
el oTHocuTenbHO paboyeii cpedbl; HaNpuMep MOALMMHMKA C 3aWUTHBIMU Laii-
6amun

YncTblii y3en; yMepeHHas repMeTusauus 0THOCUTENbHO pabouyeil cpegpl; no-
BTOPHOE CMasblBaHWe COr/lacHO TEXHWYECKUM YCNIOBUSAM U3rOTOBUTENS

Y3en B LLeX0BbIX YCNOBUSAX; MOALWMWMHUK W YCTPOACTBO NOCNE MOHTaxa He npo-
MbITbl COOTBETCTBYIOLWMUM 06pa3om; cnabas repmeTusauynsi OTHOCUTENIbHO pa-
6oy4eii cpeabl; MHTepBasibl NOBTOPHOTO CMasbiBaHUS NPOAO/MKUTENIbHEE, YEM
peKoMeH/[0BaHO U3roToBUTENEM

Y3en pacnosioxeH B 3aI'pFI3HeHHOﬁ Ccpene; HefocTaTo4YHad repmMmeTmnsayua; onu-
TeNlbHble NHTepBasibl MOBTOPHOIO CMa3biBaHUA

YpoBeHb 3arpisHeHuns

Bbicokasi cTeneHb YNCTOThI,

pucyHok A.10

HopmanbHas uuctora,
pucyHok A. 11

Cna6oe 06bl4HOE
3arpsasHeHue,
pucyHok A.12

CunbHOe 3arpasHeHue,
pucyHok A. 13

OueHb cunbHoe
3arpsisHeHue,
pucyHok A.14
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®npmyna ec* o(l - 0.6708.'0,,n>rge a » 0,0864 K'n 0 ,ts'n a4l

PucyHok A.10 — KoaghhuLmeHT ec Ans NIacTUYHOrO0 CMa30ouHOro Matepuana — Bbicokasi cTeNeHb YUCTOThI

®opmyne: ecd o(l — 1 14t/Op.""1)rpe a* 0,0432 kK <D ,a'" v npu orpannyenun ac 1

PucyHok A. 11 — KoadhdpuumeHT BC ANA NIaCTUYHOro CMa3oyvyHoro marepuana -
HopmarsibHas uncrora
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dopmMynbl:
«Ans D, <500 mm.BC' O(1 - 1.887/0,.°)rae a «0.0177 r°* O,.1“ nail
-4ns O, 500 Mm. ec» o(l - 1,677/0p.'1)rae a « 0.0177 0,0 nadi

PucyHok A. 12 — KoathpuumeHT ec s nnacTMYHOro cCMasoyHoro matepmana -
O6blyHOE crlaboe 3arpsA3HeHne

®opmyna, n; * o(l — 2,662/0,."')rge a »0.0115 * " O,.1"noil

PucyHok A.13 — KoaddpmumeHT €c Ans naacTUYHOro CMasoyHoro marepunana —
CunbHoe 3arps3HeHve
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®opmyna: ec 3 — 4.068D0, ui) rfo @ =0,00617 »m O,»016mn «S 1

PucyHok A. 14 — KoathhuumeHT ec AN naacTUYHOro CMasoyHoro marepuana -
OueHb cusbHOE 3arpsisHeHne
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MpunoxxeHne b
(cnpaBo4HoOe)

PacueT npegesnia yCTa/IOCTHOM Harpysku

B.1 O6wme NonoXkeHms

HacTosuiee npunoxeHue CoAepXWT pekomeHauun Ans pacyeTa npegena ycTanocTHOW Harpysku. Cu. ¢ yyeTom
TNa NOALIMMHMKA, pasMepa U BHYTPEHHEN reoMeTpun NOALWNNHUKA, NPOUIA TEN KAYEHNS U JOPOXKEK KAYEHUs 1 npe-
[ilena ycTanoCTHOro HanpshkKeHUs mMatepuana fopPOXKN KaueHuns.

ONs NpUMeHeHUs 3Toli NpoueAypbl NCMOMb3YIOT yKa3aHUs W OrpaHNYeHus, NPUBEAEHHbIE B HACTOSILLEM CTaHAap-
Te.

Mpeaen yctanocTHoli Harpysku CuHe cnefyeT NPUMEHsSTb Kak e4UHCTBEHHbI KpUTepuit Ans BbiGopa NOALWMNMHA-
Ka. MOAWMNNHNUKKA KayeHnsi He 06si3aTeNbHO 6yAyT UMeTb 6ECKOHeUHbIi pecypc nNpu Harpyskax noALWMUNHUKA HUXe npe-
flena ycTanocTHOW Harpysku. Mpu NpakTUYEeCKOM NPUMEHEeHUM NOALWMMHUKOB KauyeHUs TpaHWyHasi UM CMellaHHas
cMaska 1 3arps3HeHMe CMa3ouyHOro mMaTtepuana MoryT NPUBECTM K YBEIMUEHUID HANpsKeHuii B maTepuane [OPOXeK Ka-
UEHWS. TaK YTO Aaxe B CNyyae, ecnn Harpyska NoAwWumnHuKa Huxe npegena yctasiocTHOM Harpysku, npeden ycrTanocTHo-
ro HanpsHXKeHWs maTtepuana JOPOXKM KaYeHUs MOXEeT GbiTb SI0KA/IbHO MPEBbIWEH. Takne BAWSHWUA YCNOBUI cMaskn 1
3arps3HEHUst CMa3oYHOro MaTepvana yunTbiBaoT B METOaX pacyeTa pecypca, onucaHHbIxX B 9.3 U NpuioxeHun A.

5.2 O603HaueHns

B HacTosLLEM NPUMIOXEHUN NMPUMEHEHbI 0603HAUYEHUS pasgena 4. a Takke NpUBELEeHHbIE HUXE.
E - Moaynb ynpyrocTv B HblOTOHAX Ha MUAUMETP KBaAPaTHbIN

E(X)~ nonHbIii annunTuyeckunii MHTErpan BToporo poga

B - MOACTPOYUHBbI 3HAK 4N1A HAPYXHOTO KOMbLia UM CBOGOAHOTO KO/bLa

F(p>- oTHOCUTENbHAs Pa3HOCTb KPUBM3HDI

i - NMOACTPOYHBbINA 3HAK A4/19 BHYTPEHHErO KOMbLA UM TYroro Kosbla

K(X)- NOMHbI 3NAUNTUYECKUI UHTErpan Nepeoro poja

O. - npepgen ycTasioCTHOW Harpysku eANHUYHOTO KOHTAKTa B HbHOTOHAX

r. - paauycxenob6a JOPOXKM KaueHWsl B NONEPEYHOM CEUYEHUMN HAPYXHOro Ko/bla B MUIMMETpax

I, - paguyckenoba [OPOXKN KauyeHusi B NONEePeyYHOM CEYEHUN BHYTPEHHETO KO/bLia B MUIIMMETpax
X - oTHoweHVe 60NbLOI NONYOoCU 3NMnca KOHTakTa K Masnoii nonyocu

y - BCMomoraTesibHblil napameTp, y =D, cos

- YI710BO€e NO/I0XEeHWe Tena kayeHus B rpagycax
% - KoadpdpuumeHT MyaccoHa
p - KpMBM3HA MOBEPXHOCTV KOHTaKTa B MWIIMMeTpax B MUHYC NepBoii cTeneHn
£ p - cymmapHas KpMBU3HA B MUMMETPAX B MUHYC NepPBOi CTeNeHu
<fi - FepueBCKOe KOHTaKTHOE HanpshkeHue, npyv KOTOPOM JOCTUraeTcs npefes yCTasoCTHOrO HanpshkeHus marte-
prana JOpPOXKN KayeHUs1 B HbIOTOHAX Ha MUIUMETP KBafpaTHbIN.

B.3 Mpeaen yctanocTHol Harpysku. C,,

B5.3.1 O6wune nonoXkeHUs

KoadhpuuneHT mogundumkaLumm pecypca, aiso. MOXHO Bblpa3nuTb kak dyHkumuio oTHoweHus CJP. T.e. npegena yc-
TaNoCTHON Harpy3ku, [eNeHHOro Ha AUHAMUYECKYI 3KBUBAJIEHTHYIO Harpysky MOAWMNHMKA, Kak 3TO 06bsicHAeTcs B
9.3.2.

YcoBepLIeHCTBOBaHHbI MeTo pacyeTa npejena yctanocTHOW Harpysku C, noAwwunHuka nokasaH B B.3-2. Mpu-
MEHAOCh KOHTAKTHOE HanpsXeHue Mexay Tenamu KadyeHus u JopoxKamu KkaveHus, paBHoe 1500 MIMMa4d'. 3T0 KOHTaKT-
HOe HanpshKeHue pekoMeHAyeTcs A5 NOAWMUNHUKOB KayeHUsl, U3rOTOBJIEHHbIX M3 0ObIYHO MPUMEHSIeMOro martepuana
BbICOKOrO KayecTBa, B YC/TIOBMAX XOPOLIO Ha/IaXeHHOro Npon3BoACTBa.

YnpoLeHHbIi MeTOA 419 NPpUGAN3UTENbHON oueHkn CunpuseseH B 6.3.3.

B5.3.2 YcoBepLleHCTBOBaHHbI MeTO[ pacyeTa npegena ycTanocTHOW Harpyskum C.

B5.3.2.1 MNMpeaen ycTanoCTHOW Harpysku eAMHNYHOI0 KOHTaKTa

B5.3.2.1.1 O6Lwme NoNoXKeHNA

Mpegenom yctanocTHON Harpy3ku efUHWYHOrO KOHTakTa ABASETCA Harpyska, Npu KOTOPOi HanpshkeHue marte-
puana AOpOXXM KauyeHus gocturaeT npegena ycTasoCTHOrO HanpshkeHus 3Toro marepuana. [lna TOYEYHOro KOHTakTa
3Ty Harpy3ky MOXHO paccuuTaTb aHa/IMTUYECKN, B TO BPEMSA Kak ANnA NpohnaMpoBaHHOro SINHEHOTO KOHTakTa TpebyeT-
¢ 60nee CNOXHbI/ YNCNEHHbIV aHanus.

4 1MMa=1H/mMm2
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B.3.2.1.2 lWapuKoBble NOALINMHUKM

Mpu pacueTe npegena ycTanoCTHON Harpysku cnegyeTt NpUMeHATb hakTUYeckuii pagnyc KpUBMU3HbI LWapuka n fo-
pPOXeK KaueHus.

Mpegen ycTanocTHON Harpysku B e AUHUYHOM KOHTaKTe AOPOXKM KaueHWs BHYTPEHHero kofbla [Tyroro konbual u
eJMHNYHOM KOHTaKTe AOPOXKN Ka4YeHUSA HapYXHOro Kofbla [cBO60AHOro KoNbLa) BbIYUCAAT No hopmyne

(6.1)
OTHOLWeHMe 6OMbLUIOI NONYyoCK K Masoii Moayocu annumnca KoHTakTa onpeaenstoT U3 ypaBHeHUs
(B.2)
MonHbI 3aNAUNTUYECKNI MHTErpan NepBoro poga B ypaBHeHun (b6.2)
*
2 1
(6.3)
(o]
a MOJHbIA 3NIMNTUYECKNIA MHTEerpan BTOPOro poaa
(6.4)
o
CymMMapHas KprBU3Ha KOHTAKTOB JOPOXKM KauyeHVs BHYTPEHHEero kofbua [Tyroro konbua) B ypasHeHnun (b.1)
(B.5)
1 cymMMapHas KpuBM3Ha KOHTaKTOB HapYXHOTo KonbLa [cBO60AHOrO KonbLuaj
(B.6)
OTHOCUTe NIbHasA Pa3HOCTb KPUBU3HbLI KOHTAKTOB [JOPOXKW KAYEeHUSA BHYTPEHHEro KosbLa [Tyroro Kosbual
(6.7)
1 OTHOCUTE/IbHas pasHOCTb KPUBU3HbLI KOHTAKTOB AOPOXKM KaYeHNs HapyXHOro konbua [cBo60AHOr0 KosbLal
(6.8)

1+7 210
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Mpwn pacuyeTe nNpefenoB yCTaNOCTHbIX HArpy30K Hanbosiee HarpyXXeHHbIX NIOWaf0K KOHTAKTOB Ha AOPOXKe Kaue-
HUA BHYTPEHHEero konbua [Tyroro konbual. Qu, 1 Ha AOPOXKE KaYeHUs HapyXHOro konbua [cBo6oAHOro konbual. Q.,.
YUUTBIBAKOT AECTBUTENbHYIO TEOMETPUID KOHTaKTa, T.e. PaAnyCbl KOUBU3HbI LIAPUKA WU LOPOXKU KauEHNS.

Mpu pacueTe npegena yctasocTHON Harpy3kun. Cu U3 ABYX paccyuTaHHbIX 3HauyeHuii Qu un 0,. NMPUMEHSAIOT Hau-
MeHblUee 3HayeHue, T.e.

Ov =min(00..000) (6.9)

[na KoHTakTa [AOPOXKN KaYeHUSI Hapy>XHOro KosibLia caMOoyCTaHaBINBAaOLWMNXCA LWAPUKOBbIX NOALLIMMIHWKOB AOMYC-
KaeTca npeAen ycTasoCTHOW Harpy3ku Ha 60% Bbille, YeM COOTBETCTBYIOLee 3HaUYeHWe AN pagnanbHbIX LAaPUKOBbIX
noAWNNHNUKOB. 0 aHanormm co ctatuyeckoi rpysonogbemHocTbio o FOCT 18854, Hanbo/bluee KOHTakTHOe Hanpsxe-
H/ie MOXeT ObITb MPUHATO B KOHTaKTE JLOPOXKM KaYeHUSA HaPYXXHOTO KosbLa.

5.3.2.1.3 PonnKoBble NOALNMHUKN

Mpu pacueTe npefenos yCTaNOCTHbIX HArpy3ok Hanbonee Harpy>XeHHbIX NAOWaA0K KOHTakTa Ha JOpOoXKe kaue-
HUA BHYTPEHHero konbua [Tyroro Konbual, Qul, n Ha JOPOXKE KauyeHUs Hapy>HOro kofbla [cBO60AHOrO Konbual. O7,
YUNTbIBAIOT AENCTBUTE/NbHYIO FEOMETPUI0 KOHTaKTa, T.e. paAnyCbl KPUBU3HbI 1 NPOUAN Tena kayeHns 1 JOPOXKN kade-
HYA.

Mpu pacyeTe KOHTAKTHOrO HanNpsXeHWs B NPOGUILHOM IMHEHOM KOHTakTe TpebyeTcs 60/1ee CNOXHbIA YNCAEH-
HbIl aHanu3. Mpruemnemble MeToAbl pacyeta onucaxbl B [8]. [9] u [10]. NS NMHERHOTO KOHTaKTa LUIMHAPUYECKUX TeN B
[11] ypaBHeHus lepua He NPUMEHUMbI.

B5.3.2.2 Mpepen ycTanocTHOW Harpysku nogLunnHuka B cbope

B5.3.2.2.1 O6uwme Nono>KeHns

Mpepen yctanocTHolt Harpysku. (X. noflwunHuka B c6ope onpefensoT nyTeM NoACTaHOBKM MWHUManbHOro npe-
fena ycTanoCTHOlM Harpys3kum Hanbosiee HarpyXeHHoW naowagkn koHTakta Qu [cmoTpu dopmyny (6.9)] B dopmysnbl
(B.10)—b.17), npuBeEeHHbIE HUXE.

B5.3.2.2.2 PagnanbHble N pagnanbHO-ynopHble LWapuKOoBble MOALUUMHUKU

Cu=0.2288ZQ jcos.i anaE>pn £100 mm (6 tO)

(6.11)

5.3.2.2.3 YNOpHble N YNOPHO-pagnanbHble LLapuKoBble NOALLNMHUKN

Cu=2QUsina [/1n0p” £100 Mm (6.12)

(5.13)

B5.3.2.2.4 PagnansHble v pagnanbHO-yropHble PONIMKOBbIE MOALLNMHUKN

Cu- 0.2453ZOu/cosn gnaOpu S100 mMm (6.14)

(6.15}

5.3.2.2.5 YnopHble 1 yNOpHO-pagnanbHble PONNKOBbIE MNOALWNMAHNKN

Cu- Z0Uslinu pgnaOpwu s 100 Mm (B-16)

(5-17)
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B5.3.3 YnpolleHHbI MeToA pacyeTa npegena ycTanoCcTHOW Harpysku, C,

B5.3.3.1 O6Lme Nono>keHns

[ns ynpoLleHHON oueHkn npejena ycTasloCTHON Harpysku. C,. LWAPUKOBbIX W POMIMKOBbLIX MOALIMNMHUKOB MOXHO
ncnonb3oBatb opmynsl (6.18MB-21).

MpumeuyaHune — PesynbTarbl yNpoLLEHHO OLEeHKN MOTYyT 3HAYUTE/IbHO OT/IMYATLCS OT Pe3yNbTaToB yco-
BEPLIEHCTBOBAHHOTO MeToAa, npuBefeHHoro B 5.3.2. MpeAnouTUTeNbHLIMW SABASAIOTCA Pe3y/ibTaTbl YCOBEPLIEHCTBO-
BaHHOrO MeToga.

5.3.3.2 LapukoBble NOALLNMHUKNA

(6.18)

(6.19)

B5.3.3.3 PonikoBble MOALLUNMHUKN

(5.20)

(B.21)

MpunmeuvyaHne — OTHoweHne CIJCV=82 yacTMYHO yuuTbiBAET NPOPUIb POUKA.
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MpunoxeHune B
(cnpaBo4HoOeE)

Pe3koe n3meHeHne npu pacyete p'MHaMMLIeCKOVI rpy3onogbeMHOCTHU

B.1 O6wune nonoxeHns

KoathpnumeHTbl, UCNO/b3yeMble COT/TaCHO HACTOsLWEeMy CTaHAapPTy A1 pacyeTa AMHAMUYECKUX rpy30nogbeMHo-
cTeil C, n C., HECKO/IbKO pasfMyaloTcs 4N PaANanbHO-YMNOPHLIX U YNOPHO-PaANasibHbIX LAPWUKOBLIX MOALWMMHUKOB.
Takxe pasnuuHbl cNoco6bl y4eTa BUSHNS OCEBOI Harpysku Ha pecypc NoALIMMHMKA.

MoaToMy cyliecTByeT pe3koe W3MEHEHWEe PacyeTHbIX PECYPCOB B ClydasiX, KOrga MOAWMMHMAK C YIIOM KOHTaKTa
a = 45" cHauana paccMmaTtpuBaeTcs Kak pafvanibHO-yNopHbI/ MOAWMWMHUK, @ 3aTeM Kak YNopHO-paguasbHblii noALwun-
HUK. B 060U1X clyyasx NOALIMMHUK BOCMIPUHUMAET TOMIbKO OfHY U Ty X€ BHELUHIOK 0CeBYto Harpysky F,.

B AaHHOM MNPUIOXEHUN OGBSACHAETCSA TO. NoYemMy KO3(h(IULMUEHTbI TPY30MOABLEMHOCTM ANS pacyeTa fuHamuye-
CKuX rpysonogbemHocTeil C, u. C, pasnnuHbl, N ykasbiBaeTcsi, kak 3TV rpy30MN04beMHOCTU MOXHO paccuuTaTb, 4To6bl
NPOM3BECTN NPABU/IbLHOE CPABHEHNE B OHUX U TEX XKE YCOBUAX.

B.2 O603HaueHusn

B HacToslWeM NpuUnoXeHUn NpUMeHeHsl 0603HaYEHNs pasfena 4. a Takke NPUBELEHHbIE HUXE.

C,a- CKOPPEKTUPOBAHHAs [AMHAMUYECKAasi OCeBasi rPy30NOAbEMHOCTb A YNOPHO-PaAMasIbHOTO MOALUMMHMKA
(a =45") B HblOTOHAX:

C, - CKOppeKTUpOBaHHas AMHaMUuYeckas OceBasi rpy30NOAbEMHOCTb ANS PajguasibHO-yMoOpPHOTO MOAWMMHMKA
(a =45") B HblOTOHAX;

I. - paguyc xenoba JOPOXKM KAUEHUs HAPYXHOIO Ko/ibLa B NONEPEYHOM CEUYEHWUU B MUIUMETPaX:

I,- pagnyc xenoba AOPOXKN KaYeHUs BHYTPEHHErO KOJblia B MOMNEPEeYHOM CEUYEHUU B MUIMMETPAX:

N- KO3 PMLMEHT KOHTAKTHOTO HaNPsHKEHNS.

B.3 OT/AMuMe napamMeTpoB Npu pacyeTe rPy30NOAbEMHOCTW W 3KBUBANEHTHOW Harpysku pagunanbHo-
YNOPHBIX U YNOPHO-pagnanbHbiX WWAPUKOBbIX NOAWMUNHUKOB

Mpu NpoBefeHUn CpaBHEHNUS PECYPCOB pajnasibHO-YNMOPHOTO M YNOPHO-paAnansHOro NoALKWNHUKOB npegnonara-
eTcsi. 4To 06a NOALUMHMKA BOCIPUHAMAIOT O4MHAKOBYIO BHELIHIO YMCTO OCEBYH Harpysky F,.
a) [Ans ynopHo-pagnanbHbiX WapUKOBbIX NOAWMUMHUKOB

*40

- Mpu pacueTte C. yunTbiBatoOT:

- pasBas JOpOXeK KaueHus oTHocuTenbHo wapwuka riD* S0.54 nrJD, s 0.54,
- KO3(h(PMLMEHT KOHTAKTHOTO HanpskeHus h - 0.9.

- KoaghpuymeHT Y (C. = CJY). rae

0,4ctga' ®.1)
1-0.333 sina
6) AnA pagmanbHO-YNOPHbIX WAPUKOBbIX MOALUMHUKOB
npu C, = C,/Y
x40 (B.2)

- lMpun pacuete C- yuutbiBatoT;

- pasBasl JOPOXeK KauyeHNss OTHOCUTENbHO Wwapwvka r/0aS 0.52 n n/D» S 0.53.

- KOa(h(PULMEHT KOHTAKTHOrO HanpseHus J1 = 0.95.

KoathhmumeHT Y BbluncnaoT no gopmyne (B.1) B cnyyae, ecnu Bee LWAPUKKU HarpyXxeHbl, YTO ABASETCH 0OblYHbIM
ANA ynopHO-pagunanbHbiX MOAWMNHMKOB. BbipaxeHne 1-0.333 sine B dopmyne (B.1) yuuTbiBaeT oTpuuaresibHoe
BAMSHWE TOro (hakTa, 4YTO BCE LUAPWKM HArpyXeHbl, U BKIOYEHO B 3HauyeHus fc 4na ynopHo-pagnanbHbiX WAapUKOBbIX
noALINNHMKOB B Tabnuue 4.
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PagvanbHO-ynopHbie NOAWMUMHUKM 0ObIYHO MMEIT pajuasibHylo Harpysky, ¥ MHOTME Liapukn He HarpyXeHbl Wan
cnabo HarpyxeHbl. [1oaToMy oTpuuaTenbHoe BuAHWE BbipaxeHuss 1- 0.333 sin« 6bl/10 YMEHbLIEHO NpY pacyeTe Ko-
a(hhULNEHTOB Y AN paananbHO-yNOPHbIX WapUKoBbIX NOALNNHUKOB B Tabnuue 3.

B.4 CpaBHeHMe CKOPPEKTUPOBAHHBIX AUHAMUYECKUX OCEBbIX FPy30MoAbeMHoOCTel C., u C,, paguansHo-
YNOPHbIX N YNOPHO-PajManbHbIX WaPUKOBLIX MOALLNMHUKOB

B.4.1 O6wme nonoXkeHns

[ns onpegeneHHbIX BUAOB NMPUMEHEHNS LapuKoBblie NOALIWNMHUKA C YI/IOM KOHTakTa a £ 45* n ¢ yrnom KoHTakTa
N > 45’ N3rotaBNnBalTCsA C OAHUM U TEM Xe pa3BasioM AOPOXEK KayeHWs OTHOCUTENIbHO Wapwuka, 1 NHorga Heo6xoam-
MO paccuuTaTtb, a Takke CPpaBHUTb NX (haKTUYeckne oceBble rPy30n04beMHOCTH.

AnHamunyeckne rpysonogbemHocTn C, n C. MOXHO paccunTaTtb, NPUMEHAA AaHHbI MexAyHapoAHbli cTaHAapT,
VNN B3ATb U3 KaTasora no NofWwnnH1Kam, ecim oHn TaM UMeTCS.

OpHako, kak onmcaHo B B.3. C, n C» paccunTbiBalOT, NCNOMb3Yys pa3nnyHbie 3HauyeHnsa passana, koadduuneHta A
n koadhpuumeHTa Y ans pagmanbHO-yNnopHbIX W YNOPHO-pauabHbiX NOAWUMHUKOB. YTO6bI cAenaTb NpaBubHbLIA pac-
yeT n cpaBHeHune. C, n C, AO/MKHbI 6blTb NepecymTaHbl Ha CKOPPEKTUPOBaHHbIe AUHAMNYeckne ocesble rPy3onoAbem-
HocTh C», n C,. Ha OCHOBE Tex Xe 3HaueHuii pasBana, koadpuuneHta Au koadpuuneHTa y.

MepepacyeT MOXHO BbINOMHUTL, NPUMeHsa dopmynbl (B.3). (B.4). (B.7) n (B.8) Ans ABYyX pa3nuuHbiX pa3BasoB —
pasBanos paananbHO-yNopHOro v ynopHo-paanasnbHoro noAWnnHNUKOB — Kak 3To onpegeneHo 8 5.1 n 6.1.1.

CpaBHeHue rpy3onogbemMHOCTell raBHbIM 06pa3oM npejcTasBnseT UHTepec ANA NOALWMMHUKOB, NpeAHasHauveH-
HbIX ANS paboTbl ¢ Nnpeo6nagaHMeM OCeBbIX Harpy3ok, ¥ Mo3TOMy JaHHOEe MPUIoXKEHNe KacaeTca CpaBHEHUSA gUHamu-
YeCKMX 0CeBbIX Py30N0AbEMHOCTE.

Yron KoHTakTa a NpuHUMaeTcs MOCTOSHHbIM, HE3aBUCKHMbIM OT OCEBOW Harpysku. 3TO 3HAYUT, YTO TOYHOCTb CHU-
XaeTcs 419 NOALMNHUKOB C MasbiMK yrlaMy KOHTakTa, BOCMPUHMMAIOLWMMUN TAXe ble Harpysku.

B.4.2 LWapunkoBble NOALUVMHUKN C pasBanaMn pagnanbHO-ynopHOro NoAgLnnHmuKa

(rJD* £0.52 nrJD. £0.53)

Ca - 2.37tga (1-0.333 sinu)Cr (B.3)
Caa=124Ca

(B.4)

(B.6)

B.4.3 LWaprKoBble MOALUNMHUKA C pa3Banamu yrnopHo-pagnanbHoro noamnnHmnKa
(rOX, £0.54 nr./0, £ 0.54)

Ca, =1.91tga(l-0.333 stna)C, (B.7)
O-=c.
(8.8)

B.5 Mpumepsbl

B.5.1 LapnKoBble MOALUNMHUKN C YI/IOM KOHTakTa a - 45°
CpaBHUTb CKOPPEKTUPOBaHHbIe AUHaAMUYeckme ocesble rpy3onogbeMHocTn C», un C,,. LLapuKoBOro NOALMUMHKKA C
YyrnoM KOHTakTa a = 45*%. korfa OH paccMaTpuBaeTCsi Kak pafunanbHO-ynopHbIA NOALIMMHUK W Kak YyNnopHO-paAunanbHblii
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nogwunnHuk. Ans sbibpaHHoro nogwwunHuka (D. cosa)! = 0.16 n i = 1. MNoAWNNHNK NMEeT pasBasbl pagnasibHO-
YMOPHOro NOALINMNHMKA.

Kak paguanbHO-ynopHbI NOoALUNMMTHUK

C, BbluncnsioT no copmyne (1). T.e. C, = K(c rae K ecTb koadhhuumeHT, BKIOYaOLWmMii Bce napamMeTpbl, KOTopble
ABNAOTCSA OAMHAKOBbLIMW AN 3TOr0 paAnasbHO-yNnopHOro M yNopHo-pagnanbHoro nofwunHuka. CornacHo tabnuue 2.
u =59.6.

BbluncneHue no oopmyne (B.3)

Car = 2.37xtg45',x(1-0,333 slnu)*K *59.6 =108*K

Kak ynopHo-pagunanbHbli NOALLNNHUK
C. BbluncnsioT no cpopmyne (6). 1. e. C. = Kf, tg«. KoadhdpuymeHT fc = 85.1 3 Tabnuusl 4.
BbluncneHue no opmyne (B.4)

Caa =1.24xK x85.1xtg45° = 106 xK

3Tn pacuyeTbl NOKa3blBalOT, YTO ANHaAMUYeckUe rpysonogbemHoctn C,, = C,, 4YTo nofTBEpXAaeT OTCYyTCTBUE pes-
KOr0 U3MEHeHus.

B.5.2 LLlapnkoBble MOALUMMHUKN C YINOM KOHTakTa « = 40°

PaccuntaTb CKOPPEKTUPOBAHHYIO AUHAMUYECKYO OCEBYIO rpy3onofgbemMHocTb C, OfHOPSALHOMO LWAPUKOBOTO MOA-
LIMMHKKA C YI1I0M KOHTakTa a = 40". MoAWNNHNK UMeeT 3HaYeHna pasBasioB yNnopHO-paAnanbHoro nogumniuka. Q,/Dp«
=0.091. gnameTp wapwuka D, = 7.5 Mmm 1 yncno wapukos Z = 27.

CornacHo Ta6bnuue 2. gns (0, cos40s)/Dptl =0.091x cos40n=0,07. u Torga ft = 51.1.

BbluncneHue no oopmyne (1)

C, = 1.3/c(cosa )0,7Z2'309a 18 = 1.3x51,1x(cos40s)0,7 x272'3x7,5rB =18651.

MpumeuaHne — ITa rpy30No04bEMHOCTL 6a3UPYETCs HA 3HAYEHWUWM PA3BASIOB PafUanbHO-YNMOPHOTO MOA-
LMNHUKa

BbluncneHue no oopmyne (B.7)

Car = 191 xtg40'x (1-0.333 sm40:)x 18651 * 23493

Car =23500N

B.5.3 LLlapnKoBbIi MNOALUNMHUK C YINOM KOHTaKTa bi - 60°

PaccuntaTb CKOPpPEKTMPOBAaHHY AMHAMWYECKYHD OCEeBYI rpy3onofgbeMHocTb C,. O4HOPAAHOrO LIapuKOBOro
NofLNMHUKA C Yr/IOM KOHTakTa a = 60". MOoAWNNHUK MeeT 3HaYeHUsi pasBasioB YNOPHO-pajnanbHOro NoAlwunHuKa
DJDW =0.091, gnameTp wapuka O. = 7.5 Mm 1 yncno wapukos Z = 27.

CornacHo Taébnuue 4. gns (Ow cos60',)/O MNe = 0.091 x cos 60’ =0.046 . n Torga fQ= 61.12.

BbluncneHue no oopmyne (6)

Ca=r37c(co5«)07(1na)r230/11B=13x61.12x|cos604°7 xtg60*x272'3x7.5'8 =28663.

NMpumeuyaHne — 3Ta rpy3onofAbEMHOCTb 6a3MPYETCs HA 3HAYEHUM pasBana yNnopHO-pagnanbHOro Moj-
LWNMHMKA.

Mo chopmyne (B.8),
C«. = C* =28700 H.
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Mpunoxexuune I
(cnpaBouHOE)
3ameHa CCbI/IoK Ha MeXayHapodHble CTaHAapPTbl

.1 MexayHapoaHble CTaH4apTbl, CCbIIKM HA KOTOPbIE 3aMEHEHbl CChbIJIKAMM Ha MeXToCyfapCTBEHHble CTaHgap-
Thl. 1 COOTBETCTBYKXLIME MEXIOCYAAapPCTBEHHbIE CTaHAaPThI NpUBeAeHb! B Tabnuue I.1.

Ta6bnunya 1

CTPYKTYpHbIii 31eMeHT Mopguchvkaums
Pasfnen 2 HopmaTtusHble CCbIKN Ccblinika Ha ISO 76 «MogwmnnHrkn kayeHunsa. Ctatnyeckas rpy3onofbemMHOCTb>»
MyHkT 5.2.1. Tabnuua 3 3aMeHeHa ccblnikoli Ha TOCT 18854-2013 ' «[MoAWUNHKKK KaveHns. CtaTuue-
MyHKT 9.3.3 cKas rpy3onogbemMHOCTb»
Pasfnen 2 HopmaTtusHble CCbIIKN Ccbinika Ha ISO 5593 «MogWunHrk kaveHns. Cnosapb» 3aMeHeHa CCbIIKOM

Pasgen 3 TepmuHbl n onpegenedua  Ha FOCT 24955-812 «[MoAWNMHNKA KavyeHUss. TEpMUHBI U onpefenieHna»

1L CteneHb cooTBeTCTBUA — MOD.
** CteneHb cooTBeTcTBMA — NEQ.

Mpunoxenune [
(cnpaBo4HOE)

CpaBHeHVe CTPYKTYPbl MEXAYHapoAHOro ctaHaapTa
CO CTPYKTYPOI MEXrocyaapCcTBEHHOIO cTaHAapTa

.1 CpaBHEHMEe CTPYKTYpbl MEX/AYHApOAHOro CTaHAapTa Co CTPYKTYPOIi MEXrocyAapCcTBEHHOTO cTaHaapTa faHo B
Tabnuue A.1.

Ta6bnunua A1

CTpyKTypa MesxyHapoHOro cTaHaapTa CTpyKTypa MeXrocyJapCTBEHHOIO CTaHaapTa
Pa3sgen 5 Pasgen 5
Moppaspaen TyHKT MoanyHKT Moppasaen TyHKT MoanyHKT

5.2 5.2.2 — 5.2 5.2.2 5221
5.2 522 5221 5.2 5.2.2 5.2.22
5.2 522 5.22.2 5.2 5.2.2 5.2.2.3

MpunoxexHve A Mpunoxexve A

B )

C B

— r

- 4

MpumevyaHunsn

1 CpaBHeHMWe CTPYKTyp CTaHAAPTOB NPUBELEHO TOMbKO AN NyHKTA 5.2.2 1 NPUNOXEHNNA, Tak Kak oCTaslbHble
pasgenbl CTaH4APTOB U UX CTPYKTYPHbIE 3/1eMeHTbI (3a UCK/KUYeHeM NPeancioBUs) NMEeT MAEHTUYHYIO CTPYKTYpY.

2 N3MeHEHWe CTPYKTYpbl MyHKTA 5.2.2 CBA3aHO ¢ f06GABNEHMEM B Hauyasle [aHHOTO MyHKTa HOBOTO MOAMNYHKTA,
cofiepxalliero AonoiHNTeNbHble TPeGOoBaHUS, U U3MEHEHUeM HyMepaLun NoCNeAYIoLLUX NOANYHKTOB.

3 V3MeHeHne CTPYKTYpbl MPUIOXEHUI CBS3AHO C TPEGOBAHWSAMU K MOAUGULMPOBAHHOMY CTaHAAPTy 0603Ha-
yaTb NPUIOXKEHNSI MPONUCHBIMKU GYKBaMU PYCCKOro andgaBnta 1 4o06aBAEHNEM [BYX NPUNOXEHUI.
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